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FOREWORD 

To meet its mission objectives, the U.S. Navy performs a variety of operations, 
some requiring the use, handling, storage, or disposal of hazardous materials. 
Through accidental spills and leaks and conventional methods of past disposal, 
hazardous materials may have entered the environment in ways unacceptable by 
today's standards. With growing knowledge of the long-term effects of hazardous 
materials on the environment, the Department of Defense initiated various 
programs to investigate and remediate conditions related to suspected past 
releases of hazardous materials at their facilities. 

One of these programs is the Installation Restoration (IR) program. This program 
complies with the Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA) as amended by the Superfund Amendments and Reauthorization 
Act (SARA), the Resource Conservation and Recovery Act and the Hazardous and 
Solid Waste Amendments of 1984. These acts establish the means to assess and 
clean up hazardous waste sites for both private sector and Federal facilities. 
The CERCLA and SARA form the basis for what is commonly known as the Superfund 
program. 

Originally, the Navy's part of this program was called the Naval Assessment and 
Control of Installation Pollutants (NACIP) program. Early reports reflect the 
NACIP process and terminology. The Navy eventually adopted the program structure 
and terminology of the standard IR program. 

The IR program is conducted in several stages as follow: 
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preliminary assessment (PA) , 

site inspection (SI) (formerly the PA and SI steps were called the 
initial assessment study under the NACIP program), 

remedial investigation and feasibility study, and 

remedial design and remedial action. 
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Southern Division, Naval Facilities Engineering Command implement the IR program 
while the u.S. Environmental Protection Agency and the Florida Department of 
Environmental Protection oversee the Navy environmental program at Naval Air 
Station (NAS) Whiting Field. All aspects of the program are conducted in 
compliance with State and Federal regulations, as ensured by the participation 
of these regulatory agencies. 

Questions regarding the CERCLA program at NAS Whiting Field should be addressed 
to Ms. Linda Martin, Code 1859, at (803) 820-7341. 
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EXECUTIVE SUMMARY 

A remedial investigation and feasibility study (RIfFS) is being conducted at 
Naval Air Station (NAS) Whiting Field in Milton, Florida, by Southern Division, 
Naval Facilities Engineering Command (SOUTHNAVFACENGCOM) as part of the 
Department of Defense Installation Restoration (IR) program. The IR program was 
designed to identify and abate or control contaminant migration resulting from 
past operations at naval installations. 

A phased approach was implemented to conduct the RI. Phase I was completed in 
May 1992. The subsequent phases of the RI were designated as Phase IIA and I'hase 
IIB. Fieldwork for Phase IIA was completed in March 1994. Fieldwork for RI 
Phase lIB was completed in November 1996. 

This RI report contains the results of assessment activities used to characterize 
site - specific chemicals detected in environmental media at Site 16, Open Disposal 
and Burning Area, at NAS Whiting Field. Data obtained from these activities were 
used to evaluate the nature and extent of contamination at the site and support 
feasibility studies (if required) and baseline risk assessments. Human health 
and ecological baseline risk assessments are included with the RI report. 

The fieldwork conducted at Site 16 during the RI included the following tasks: 

geophysical survey, 
soil gas survey, 
surface soil sampling, 
test pitting, 
subsurface soil sampling, 
surface water sampling, 
monitoring well installation, 
groundwater sampling, and 
geologic and hydrogeologic investigations. 

Soil, surface water, and groundwater samples were analyzed for target compound 
list (TCL) organic ana1ytes and target analyte list (TAL) inorganic ana1ytes. 
The following conclusions are based on the RI at Site 16, Open Disposal and 
Burning Area, at NAS Whiting Field: 
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Geophysical survey results suggested the presence of two separate 
large areas of geophysical anomalies indicating general disposal 
areas rather than trenched fill areas. Smaller geophysical 
anomalies present east of the site are interpreted to represent 
random disposal areas rather than points of controlled fill. 

Ten test pits were excavated at 
anomalies at Site 16. Materials 
excavations include construction 
aircraft parts. 

the locations of geophysical 
encountered during test pit 

debris, metallic debris, and 

Methane and volatile organic compounds (VOCs) were detected during 
the soil gas survey conducted at Site 16. The highest soil gas 
concentrations (exceeding 5,000 parts per million [ppm] methane) 
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were reported near the northeastern boundary of the southern 
landfill boundary. 

Two VOCs, 14 semivolatile organic compound (SVOCs), 6 pesticides, 
and 2 polychlorinated biphenyl (PCB) compounds were detected in 30 
Site 16 surface soil samples. No VOCs detected in surface soils 
exceeded regulatory limits. 

The SVOCs, benzo(g,h,i)perylene and dibenzo(a,h)anthracene, exceeded 
the Region III risk-based concentration (RBCs). Two SVOCs, benzo(a)­
pyrene and benzo(g,h,i)perylene, exceeded the industrial cleanup 
target levels for Florida. Benzo(a)pyrene and dibenzo(a,h)anthr­
acene and exceeded the industrial soil cleanup target levels (SCTLs) 
for Region III RBCs. Benzo(a)pyrene and benzo(b)fluoranthene exceed 
the U.S. Environmental Protection Agency (USEPA) Region III RBCs and 
Florida residential cleanup goals for surface soil. 

Dieldrin was detected in two samples at concentrations exceeding the 
residential SCTL for Florida and for USEPA Region III RBC. No other 
pesticides or PCBs were detected at concentrations that exceeded 
either Florida or Federal SCTL. 

Twenty-three inorganic analytes and cyanide were detected in the 30 
surface soil samples. Eighteen inorganic analytes exceeded the 
background screening values for surface soil. Beryllium, iron, and 
lead exceeded the Florida residential SCTLs. Arsenic and beryllium 
exceeded the residential values for the Florida SCTLs and the USEPA~, 
Region III RBCs. Arsenic also exceeded the USEPA Region III RBC and 
the Florida industrial SCTL. 

Seven VOCs, 11 SVOCs, and 4 pesticides compounds were detected in 
the five Site 16 subsurface soil samples. None of the detected 
concentrations of VOCs, SVOCs, or pesticides exceeded the USEPA 
Region III RBCs for industrial-use soils. 

Twenty inorganic analytes were detected in the five subsurface soil 
samples. Eight analytes (calcium, chromium, iron, manganese, 
potassium, vanadium, zinc, and cyanide) were detected at concentra­
tions exceeding the background screening values. None of these 
inorganics exceeded industrial standards for either the Florida 
SCTLs or USEPA Region III RBCs. 

Arsenic was detected in all five subsurface soil samples at 
concentrations ranging from 1.5 to 15.1 milligrams per kilogram 
(mg/kg). Three of the five environmental samples and the duplicate 
sample exceeded the industrial SCTL for Florida (3.7 mg/kg) and the 
USEPA Region III RBC (3.8 mg/kg). 

Lead was detected in all five subsurface soil samples at concentra­
tions ranging from 6.8 to 766 mg/kg. Lead concentrations exceeded 
the industrial values of the SCTLs for the USEPA Region III RBCs 
(400 mg/kg) in two samples. 
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The pH values of the groundwater samples collected from monitoring 
wells were below the lower range for the Federal and State secondary 
maximum contaminate levels (MCLs) of 6.5 standard units but were 
within the range of pH values observed in background groundwater 
samples collected at NAS Whiting Field. 

No VOCs, SVOCs, pesticides or PCBs were detected in the surface 
water sample collected at Site 16. Eleven inorganic analytes were 
detected in the surface water sample, but only aluminum exceeded the 
Florida Class III fresh surface water values. Aluminum was detected 
at a concentration (758 micrograms per liter [).Lg/i)) exceeding the 
Florida groundwater guidance concentration of 200 ).Lg/i. 

No VOCs were detected in the groundwater samples collected from the 
shallow monitoring wells at Site 16 nor were VOCs detected in 
background groundwater samples. One SVOC, bis(2-ethylhexyl)phtha­
late, was detected in groundwater samples collected from the shallow 
monitoring wells at concentrations below the Federal MeL and Florida 
groundwater guidance concentrations of 4.8 and 6 ).Lg/i for bis(2-
ethylhexyl)phthalate. Bis(2-ethylhexyl)phthalate was not detected 
in background groundwater samples. One pesticide (4,4'-dichlorodi­
phenyltrichloroethane [DDT]) was detected in a shallow groundwater 
monitoring well at a concentration of 0.15 ).Lg/i, which exceeds the 
Florida groundwater guidance concentration of 0.1 ).Lg/ i . No PCB 
compounds were detected in any shallow Phase lIB groundwater 
samples. 

Twenty inorganic analytes (aluminum, antimony, arsenic, barium, 
beryllium, cadmium, calcium, chromium, cobalt, copper, iron, lead, 
magnesium, manganese, nickel, potassium, sodium, vanadium, zinc and 
cyanide) were detected in shallow groundwater samples collected from 
Site 16. Thirteen inorganic analytes (aluminum, barium,' cadmium, 
calcium, copper, iron, magnesium, manganese, potassium, sodium, 
vanadium, zinc, and cyanide) were detected at concentrations 
exceeding the background screening concentrations. Six inorganic 
ana1ytes (aluminum, antimony, beryllium, cadmium, iron, and 
manganese) were detected at concentrations exceeding either Federal 
or State regulatory limits. 

Eight VOCs (1,2 - dichloroethane, l, 2 - dichloroethene [total J , benzene, 
chloroform, ethylbenzene, toluene, trichloroethene, and xylenes 
[total]) were detected in the groundwater samples collected from the 
intermediate monitoring wells at Site 16. 1,2-Dichloroethane, 1,2-
dichloroethene, benzene, trichloroethene, and xylenes were detected 
at concentrations that either equaled or exceeded the Florida 
groundwater guidance concentrations. 

Three SVOCs (naphthalene, phenol, and bis(2-ethylhexyl)phthalate) 
were detected in the groundwater samples collected from the 
intermediate monitoring wells at Site 16. None of the detected 
SVOCs were found in background groundwater samples. Bis(2-ethyl­
hexyl)phthalate was detected at a concentration equal to the Federal 
MCL of 6 ).Lg/.£ and exceeding the Florida groundwater guidance 
concentration of 4.8 ).Lg/.£ for bis(2-ethylhexyl)phthalate. 
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One pesticide (4,4'-DDT), detected at a concentration of 0_14 pg/1, 
exceeded the Florida groundwater guidance concentration of 0.1 pg/1. /---." 
No PCB compounds were detected in any Phase lIB intermediate depth 
groundwater samples. 

Fourteen inorganic analytes were detected in intermediate ground­
water samples collected from Site 16. Seven inorganic analytes 
(barium, calcium, iron, magnesium, manganese, sodium, and zinc) were 
detected at concentrations exceeding the background screening 
concentrations. Four inorganic analytes (aluminum, antimony, iron, 
and manganese) were detected at concentrations exceeding either 
Federal or State regulatory limits. 

Five VOCs (1,2-dichloroethane, 1,2-dichloroethene [total], benzene, 
toluene, and trichloroethene) were detected in the groundwater 
samples collected from monitoring wells screened in the deeper level 
at Site 16. 1,2-Dichloroethane, 1,2-dichloroethene, benzene, and 
trichloroethene were detected at concentrations exceeding the 
Federal MCLs. 1,2 -Dichloroethane and benzene were detected at 
concentrations exceeding the Florida groundwater guidance concentra­
tions. 

Three SVOCs (naphthalene, phenol, and bis(2-ethylhexyl)phthalate) 
were detected in groundwater samples collected from monitoring wells 
screened in the deep surficial aquifer at Site 16. None of the 
detected SVOCs were found in background groundwater samples. Only 
bis(2-ethylhexyl)phthalate was detected at concentrations exceeding _~ 

both the Federal MCL and the Florida groundwater guidance concentra-
tion. 

No pesticides or PCB compounds were detected in any groundwater 
samples collected from monitoring wells screened in the deeper level 
of the surficial water table. 

Fifteen inorganic analytes were detected in deep groundwater samples 
collected from Site 16. Seven inorganic analytes (aluminum, copper, 
iron, lead, manganese, potassium, and sodium) were detected at 
concentrations exceeding the background screening concentrations. 
Three inorganic analytes (aluminum, iron, and manganese) were 
detected at concentrations exceeding either Federal or State 
regulatory limits. 

The groundwater flow direction is toward the southwest and likely 
discharges to Clear Creek. Clear Creek is located approximately 400 
feet west-southwest of the site. The average horizontal hydraulic 
gradient for the site is 0.0066 feet per foot. The geometric mean 
for the hydraulic conductivity data for monitoring wells in the site 
area is 22.2 feet per day (ft/day) and the average seepage velocity 
value is 0.38 ft/day. 

The human health risk assessment identified 8 PARs (benzo (a)­
anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoran­
thene, carbazole, chrysene, dibenz(a,h)anthracene, and indeno(1,2,3-
cd)pyrene), 1 pesticide (dieldrin) and 10 inorganic analytes 
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(aluminum, arsenic, barium, cadmium, chromium, copper, iron, lead, 
manganese, and vanadium) as human health chemical of potential 
concerns (HHCPCs) for surface soil at Site 16. Three inorganic 
analytes (arsenic, iron, and lead) were identified as HHCPCs for 
subsurface soil at Site 16. Five VOCs (1,2-dichloroethane, 1,2-
dichloroethene [total), benzene, chloroform, trichloroethene), one 
SVOC (bis(2-ethylhexyl)phthalate), one pesticide (4,4' -DDT), and six 
inorganics (aluminum, arsenic, barium, cadmium, iron, and manganese) 
were identified as HHCPCs for groundwater in Site 16. 

The total excess lifetime cancer risk (ELCR) at Site 16, associ.ated 
with ingestion of soil by a hypothetical future resident, current 
and hypothetical future trespasser, and hypothetical future 
occupational worker, exceeded Florida's target risk level of concern 
(lxlO- 6 ) due primarily to carcinogenic PAHs and arsenic. The back­
ground levels of arsenic at Site 16 exceed the Florida residential 
SCTL and may result in an unacceptable carci.nogenic risk. It is 
likely that naturally occurring arsenic contributes to the Florida 
Department of Environmental Protection (FDEP) target risk-level 
exceedance. 

Noncancer risk levels for soil, subsurface soil, and surface water 
meet the USEPA and FDEP target hazard index (HI) of one. 

The surface water ELCR for hypothetical future residents exceeds 
Florida's target level of concern due to beryllium. It should be 
noted, however, that this ELCR is based only on one sample. 

The ELCR for groundwater associated with residential ingestion and 
inhalation of volatiles while showering exceeded the Florida target 
level of concern due primarily to VOCs (primarily benzene) and 
arsenic; however, groundwater contamination is being addressed as a 
separate RI site under a facilitywide investigation. 

The central tendency risks from surface soil and surface water to a 
hypothetical current and future trespasser, and a hypothetical 
future occupational worker (soil only) met the Florida level of 
concern (lxlO- 6 ) for Site 16. Central tendency residential risks 
remain slightly above the FDEP target levels. The hypothetical 
future res idential groundwater risks (carcinogenic and noncarc­
inogenic) remain above the FDEP target risk levels, but provide the 
risk managers and decision makers with a perspective of the 
hypothetical risk range to future residents. 

The ecological risk assessment selection of ecological contaminant 
of potential concerns (ECPCs) for the surface soil samples collected 
at Site 16 include thirteen SVOCs (carbazole, "bis (2-ethylhexyl)p­
hthalate, benzo (a) anthracene , benzo(a)pyrene, benzo(b) fluoranthene , 
benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene, dibenz(a,h)­
anthracene, f1uoranthene, indeno (1,2,3-cd) pyrene, phenanthrene, 
and pyrene), one PCB (Aroclor-1254), one pesticide (dieldrin), and 
ten inorganic constituents (aluminum, barium, cadmium, copper, lead, 
manganese, mercury, silver, vanadium, and zinc). 
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ECPCs selected for the surface water sample collected from the 
ephemeral wetland at Site 16 include seven inorganic analytes /~, 
(aluminum, barium, beryllium, iron, lead, manganese, and zinc). 

Risks were identified for terrestrial wildlife resulting from 
exposure to ECPCs in surface soil; therefore, reductions in the 
survivability, growth, and reproduction of wildlife receptor popula­
tions at Site 16 may occur. 

ECPCs selected for the unfiltered groundwater samples collected at 
Site 16 include three VOCs (benzene, trichloroethene, and xylenes), 
one SVOC (bis(2-ethylhexyl)phthalate), one pesticide (4,4' -DDT), and 
ten inorganics (aluminum, barium, cobalt, copper, cyanide, iron, 
lead, manganese, vanadium, and zinc). 

Reduction in terrestrial plant and soil invertebrate biomass used as 
forage material was evaluated by comparing exposure concentrations 
for surface soil with toxicity benchmarks. Based on this compari­
son, it is unlikely that plant and invertebrate biomass or plant 
cover availability would be reduced such that small mammal and bird 
populations at Site 16 would be affected. 

Potential risks for aquatic receptors were evaluated for exposures 
to ECPCs in groundwater. The concentrations of ECPCs in groundwater 
as they discharge to Clear Creek 450 feet downgradient of Site 16 
were estimated based on application of a 10-fold attenuation factor 
to the reasonable maximum exposure concentration. Based on the 
screening evaluation of groundwater, risks to aquatic receptors in 
Clear Creek associated with exposure to groundwater ECPCs from Site 
16 are not expected. The ecological risk assessment (ERA) for Site 
39 will provide additional information regarding potential risks for 
aquatic receptors in Clear Creek based on actual site-related 
surface water and sediment data. 

In summary, the results of the ERA suggest that only sublethal risks 
(i.e., reductions in growth and reproduction) to small mammal and 
bird and predatory bird populations are predicted. These risks are 
likely associated with ingestion of cadmium, lead, and zinc in 
surface soil and food items that have bioaccumulated these inorganic 
constituents. 

Based upon the interpretation of findings from the RI activities, a feasibility 
study is recommended for Site 16 to evaluate potential strategies for the 
reduction in human health and ecological risks associated with surface soil at 
the site. In addition, the presence of organic and inorganic analytes in Site 
16 groundwater samples at concentrations exceeding Florida's target risk levels 
indicates that additional sampling and remedial measures may be required. 
However, all groundwater contamination issues will be addressed as part of the 
RI for the facilitywide groundwater study to be completed in the future. 
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1.0 INTRODUCTION 

Harding Lawson Associates (HIA) , under contract to the Department of Navy, 
Southern Division, Naval Facilities Engineering Command (SOUTHNAVFACENGCOM) is 
submitting the Remedial Investigation (RI) Report for Site 16, the Open Disposal 
and Burning Area at Naval Air Station (NAS) Whiting Field located in Milton, 
Florida. The RI Report for Site 16 is one in a series of site-specific reports 
that are being completed in conjunction with the NAS Whiting Field General 
Information Report (GIR) (HIA, 1998) to summarize the previous investigations and 
to present the results of the RI. 

The Remedial Investigation and Feasibility Study (RI/FS) is being conducted on 
behalf of the Navy at Whiting Field under contract No. N62467-89-D-03l7. The RI 
was conducted in three phases: the Phase I RI field program was completed in May 
1992; the Phase IIA RI field program was conducted between May 1992 and March 
1994; and the Phase lIB RI field program was completed in August 1997. 

Installation Location and Description. NAS Whiting Field is located in Santa 
Rosa County, in Florida's northwest coastal area, approximately 7 miles north of 
Milton and 20 miles northeast of Pensacola (Figure 1-1). NAS Whiting Field 
presently consists of two air fields separated by an industrial area. The 
installation consists of approximately 2,560 acres. Figure 1-2 presents the 
installation layout and locations of RI/FS sites at NAS Whiting Field. A 
complete description of historic operations at the facility is presented in 
Section 1.3 and Appendix A of the NAS Whiting Field GIR (HIA, 1998). 

1.1 PURPOSE OF THE RI/FS. The purpose of the NAS Whiting Field RI is to 
identify and characterize the nature and extent of chemicals in environmental 
media on site and to identify potential risks to human and ecological receptors 
that might be posed by toxic or hazardous chemicals present at Site 16. 
Chemicals were potentially released to the environment during past waste disposal 
practices or spills. The data collected during the RI field program may also be 
used in an FS to screen, evaluate, and select remedial alternatives to provide 
permanent, feasible solutions to environmental impacts that may be a result of 
past waste disposal practices or spills. 

1.2 SITE DESCRIPTION AND BACKGROUND. The following is a physical description 
of Site 16 and a brief summary of past activities, as summarized in the Initial 
Assessment Study (lAS) conducted by Envirodyne Engineers, Inc. (May 1985). 

Site 16 is located in the southwestern part of the facility, directly west of the 
South Air Field (Figure 1-2). The site is approximately 12 acres in size arId is 
currently forested with planted pine trees (Figure 1-3). The land surface slopes 
gently to the west at an average grade of five percent. In the past, signifi.cant 
surface erosion occurred at several areas where no vegetation was present and no 
berms were installed to control erosion. 

For over twenty years (1943-1965), this area served as the primary waste disposal 
area for the facility. There were two large pits into which general refuse plus 
waste from aircraft operation and maintenance were disposed. Aviation wastes 
included paints, solvents, waste oil, hydraulic fluid, and wastewater from paint 
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FIGURE 1-1 
FACILITY LOCATION MAP 
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stripping and other operations. Dielectric fluids containing polychlorinated 
biphenyls (PCBs) may also have been disposed of at the site. Estimated annual 
disposal volumes were 3,000 to 4,000 tons (Geraghty and Miller, 1986). To reduce 
volume, diesel fuel was used to ignite the waste. 

According to the U.S. Department of Agriculture (USDA) (USDA, 1980), the soil 
at Site 16 is classified as Troup loamy sand, with some Lakeland sand. The Troup 
loamy sand type is characterized as a thick sandy surface layer overlying a loamy 
red subsoil to a depth of 40 to 80 inches below land surface (bls). Because the 
soil at the site is predominantly silty sand, storm water infiltrates directly 
into the soil. 

The topography of Site 16 slopes toward Clear Creek, which is located 450 feet 
west of the site. Although overland transport of surface water runoff toward 
Clear Creek is possible, most of the on-site rainfall infiltrates directly into 
the ground due to erosion control measures and the porous nature of the sandy 
soil at Site 16. 

A small (less than 0.1 acre) ephemeral wetland is located along the site's 
eastern boundary (Figure 1-3). Because much of the site was disturbed by the 
trench and fill operations, it is very likely that this wetland is the result of 
subsidence within an old trench. The ephemeral wetland area is shallow (less than 
2 feet deep) and is recharged by storm water runoff, thus it remains dry for most 
of the year. 

1.3 REGULATORY SETTING. The Navy Installation Restoration (IR) program was 
designed to identify and abate or control contaminant migration resulting from 
past operations at naval installations. The 1R program is the Navy response 
authority under Section 120 of the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA) of 1980 as amended by the Superfund 
Amendments and Reauthorization Act (SARA) of 1986 and Executive Order 12580. 
CERCLA requires that Federal facilities comply with the act, both procedurally 
and substantively. SOUTHNAVFACENGCOM is the agency responsible for the Navy IR 
program in the southeastern United States. Therefore, SOUTHNAVFACENGCOM has the 
responsibility to process NAS Whiting Field through preliminary assessment (PA) , 
site inspection (SI), RI/FS, and remedial response selection in compliance with 
the guidelines of the National Oil and Hazardous Substances Pollution Contingency 
Plan (NCP) (40 Code of Federal Regulations [CFR] 300). 

Section 105 (a) (8)(A) of the SARA requires the U. S. Environmental Protection 
Agency (USEPA) to develop criteria to set priorities for remedial action for 
chemicals detected in environmental media based on relative risk to human health 
and the environment. To meet this requirement, USEPA has established the Hazard 
Ranking System (HRS) as Appendix A to the NCP. First promulgated in 1982, HRS 
was amended on March 14, 1991 (55 Federal Register No. 241:51532-51667), to 
comply with the requirements of Section 105 (c) (1) of SARA to increase the 
accuracy of the assessment of relative risk. HRS (March 1991) has been 
substantially revised and is designed to prioritize sites after the SI phase of 
the CERCLA process. 

The HRS score for NAS Whiting Field was generated in 1993. The score was 
sufficient to place NAS Whiting Field on the National Priority List (NPL). 
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In January 1994, the USEPA placed NAS Whiting Field on a proposed list of sites 
to be included on the NPL (40 CFR 300, Federal Register, January 18, 1994), and 
on May 31, 1994, NAS Whiting Field was placed on the NPL effective June 30, 1994 
(40 CFR 300, Federal Register, May 31, 1994). As a result, the RI/FS for NAS 
Whiting Field must follow the requirements of the NCP, as amended by SARJ~, and 
regulatory guidance for conducting RI/FS programs under CERCLA. 

1.4 REPORT ORGANIZATION. The RI Report includes ten chapters (Chapters 1.0 to 
10.0) organized as follows. Chapter 1.0 presents the purpose, site description, 
and regulatory setting for the RI at NAS Whiting Field. Chapter 2.0 summarizes 
previous investigations. Chapter 3.0 presents the investigative methodology for 
conducting the assessment. Chapter 4.0 presents the site-specific data quality 
assessment. Chapter 5.0 presents the investigative results of the assessment. 
Chapter 6.0 presents the Human Health Risk Assessment and Chapter 7.0 presents 
the Ecological Risk Assessment. Chapter 8.0 presents the fate and transport of 
chemicals determined to be human and/or ecological chemicals of potential 
concern. Chapter 9.0 provides a summary of the conclusions and recommendations. 
Chapter 10.0 presents professional review certification. 
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2.0 PREVIOUS INVESTIGATIONS 

This chapter summarizes the previous investigations at Site 16, Open Disposal and 
Burning Area at NAS Whiting Field. 

2.1 INITIAL ASSESSMENT STUDY. Background information was gathered for the lAS 
(Envirodyne Engineers, Inc., 1985) by conducting a record search, performing an 
on-site survey, and conducting interviews with long-time employees and retired. 
personnel familiar with the site. Interviews with facility personnel and n~cord 
reviews indicated that prior to the 1970s most of the hazardous waste was 
reportedly disposed of in various pits on-base. 

For over twenty years (1943-1965), this area served as the primary waste disposal 
area for the facility. There were two large pits into which general refuse plus 
aircraft operation and waste were disposed of. Aviation waste included paints, 
solvents, waste oil, hydraulic fluid, and wastewater from paint-strippin~~ and 
other operations. Dielectric fluids containing PCBs may also have been disposed 
of at the site. Estimated annual disposal volumes were 3,000 to 4,000 tons 
(Envirodyne Engineers, Inc., 1985). 

Envirodyne Engineers, Inc., recommended in the lAS that Site 16 warranted further 
investigation under the Navy's IR program to assess potential long-term impacts. 
A Confirmation Study was recommended in the lAS for Site 16, which included 
sampling and monitoring of environmental media to confirm the presence or absence 
of suspected contamination. The Confirmation Study would typically consist of 
two parts: verification and characterization; however, only the Verification 
Study was conducted. 

2.2 VERIFICATION STUDY. The Verification Study (Geraghty & Miller, 1986) 
provided an assessment of the physical and chemical conditions existing at 
Site 16 as summarized below. 

One monitoring well (WHF-16-l) was installed at Site 16 as part of the 
Verification Study. The monitoring well was installed to a depth of 42 ft bls at 
a location believed to be hydraulically downgradient of the waste pits (ABB 
Environmental Services, Inc. [ABB-ES l, 1995d). The groundwater sample from 
monitoring well WHF-16 -1 was submitted for analysis of USEPA Priority Pollut:ants 
and herbicides. The only Priority Pollutant compounds detected were bis (2-
ethylhexyl) phthalate , lead, and zinc. Lead and zinc were both detected at 
concentrations below Florida primary drinking water standards (Chapter 17 - 22.104, 
Florida Administrative Code [FAC])in effect at the time of investigation 
(Geraghty and Miller, 1986). 

The conclusion from the Verification Study indicated that a characterization 
study was needed to further investigate the nature and extent of contamination 
at Site 16; however, the IR program was modified in 1987-88 to be congruent with 
CERCLA and SARA regulatory requirements. As a result, the existing investiga­
tions (lAS, Verification Study) were used to support the updated program. 
Specifically, the lAS and Verification Study functioned as the PA/SI, and the 
characterization study was not performed. 

WHF-S16.RI 
FGW.Ol.00 2-1 



3.0 FIELD INVESTIGATIVE METHODS 

Field investigative methods to collect data during the RI are described in the 
RljFS Work Plan, Volume II (E.C. Jordan, 1990), which provides descriptions of 
sampling methods, field personnel responsibilities, sample management, chain of 
custody, project documentation, change in field methods, protocols on corrective 
actions, decontamination procedures, waste management handling, and other general 
project standards and procedures in Section 3.1, General Site Operations of the 
Work Plan. 

Field and laboratory quality assurance and quality control (QAjQC) requirements 
for the RI activities comply with the RljFS Quality Assurance Project Plan (QAPP) 
located in Appendix A of the RljFS Work Plan, Volume II (E.C. Jordan, 1990). 
Health and safety requirements were in accordance with the general Health and 
Safety Plan (HASP) located in Volume III of the RljFS Work Plan (E.C. Jordan, 
1990). 

Field investigative methods not covered in the documents identified above are 
described in Technical Memorandum No.7, RI Phase lIB Workplan (ABB-ES, 1995e) 
and in the NAS Whiting Field GIR (HLA, 1998). 

These field and laboratory investigation techniques are in general conformance 
with USEPA standard operating procedures in effect at the time of the investiga­
tions (USEPA, 1991a and 1996a) and were followed during the RI sampling and 
analysis program. 

The following sections provide a brief description of the field investigation and 
types of environmental samples collected and analyzed for an assessment of the 
surface soil, subsurface soil, surface water, groundwater, and hydrogeology at 
Site 16. 

3.1 GEOPHYSICAL SURVEY. Geophysical surveys at Site 16 were conducted between 
May 26 and June 14, 1992. The purpose of the geophysical surveys was to assess 
the lateral and vertical extent of the waste disposal pits and locate buried 
metallic or nonmetallic obj ects that may indicate other potential waste disposal 
areas. The geophysical methods were also used to locate possible underground 
utili ty lines, fuel distribution lines, and other anthropogenic obstructions that 
need to be avoided with other intrusive subsurface exploration activities (I.e., 
test pits). 

Geophysical methods used at the site include electromagnetic (EM) induction, 
direct current (DC) resistivity, using the Wenner array method, and magnetometry 
(MAG). Blackhawk Geosciences, Inc., Golden, Colorado, was subcontracted by ABB­
ES to conduct the geophysical tasks. A technical report describing the 
methodology, results, and conclusions of the geophysical survey was prepared in 
February 1993 (ABB-ES, 1993). The following paragraph presents a brief 
description of the geophysical field program. 

In an attempt to determine the depth of fill material in confirmed landfill 
sites, the DC method was used to measure resistivity. Results from this sllrvey 
were inconclusive, and the method was not considered reliable for calculating 
depth of fill. 
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Data from the EM and MAG surveys at Site 16 were collected along north-south grid 
lines that were spaced 40 feet apart, with stations spaced every 10 feet along 
the lines. The grid lines were oriented with a magnetic compass and measuring 
tape. These grid lines were later surveyed by a Florida-licensed surveyor. The 
location of the grid and the plotted geophysical data are presented on Figures 
A-I through A-4 in Appendix B (Geophysical Data). The results of the geophysical 
survey are presented in Section 5.3. 

3.2 SOIL GAS SURVEY. A soil gas survey was conducted in June 1995 at Site 16 
to assess the presence of methane gas or other VOCs potentially emanating from 
the site. Soil gas samples were collected across the site and up to 400 feet 
beyond the site boundary. Sample locations were determined based on a 100- by 
100-foot grid spacing based on a random origin. The grid origin was located at 
an area that was assumed not to be influenced by soil gas emanating from the 
site. All grid lines were oriented in north-south and east-west directions. The 
grid area at Site 16 included the areal extent of the disposal areas based on 
previous geophysical survey interpretation. Figure 3-1 presents the locations 
of the active soil gas survey points. 

At each location, an open-ended stainless-steel tube was pushed or manually 
driven to the proposed sampling depths of 1.5 feet and 3.0 feet bls. Organic 
vapor measurements were made at the two sampling depths. The air within the 
stainless-steel tube was purged with a vacuum pump to obtain a representative 
sample of soil gas. Total organic vapor concentrations were measured using a 
Portafid 111M or a Foxboro OVA-128 1M organic vapor analyzer (OVA). Using a 
granulated carbon filter, methane gas concentrations were also recorded. A i~ 

comparison of the two measurements allowed a quantitative analysis of the net 
presence of VOCs. Soil gas samples were not submitted for laboratory analysis. 

A common problem associated with the use of the OVAs was probe flame-out due to 
either high humidity or high carbon dioxide (C02)/low oxygen (02) levels in the 
soil-gas samples. If an OVA flame-out occurred, a landfill gas analyzer (LFG-
10 1M ) was used to measure methane and CO2 levels. The results of the soil gas 
survey are presented in Section 5.4. 

3.3 GEOLOGIC ASSESSMENT. Several subsurface exploration techniques were used 
during Phase I and II investigations to evaluate and characterize the stratigra­
phy at Site 16 and investigate for the potential presence of a continuous 
confining clay layer at the site. Exploration techniques included monitoring 
well installation, piezocone penetrometer test (PCPT) soundings, and test pits. 

Detailed lithologic descriptions for monitoring wells and PCPT soundings are 
presented in Phase I Technical Memorandum No.1, Geologic Assessment (ABB-ES, 
1992a) and in Phase IIA Technical Memorandum No.2, Geologic Assessment (ABB-ES, 
1995a). A summary of the geological assessment results is presented in Section 
5.1 and the monitoring well boring logs and test pit logs for Site 16 are 
presented in Appendix C of this report. 

3.4 HYDROGEOLOGIC ASSESSMENT. The hydrogeologic assessment of Site 16 (Open 
Disposal and Burning Area) included Site 15 (Southwest Landfill), an adjacent 
site, and utilized groundwater monitoring wells associated with Site 1466, an 
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upgradient underground storage tank (UST) site. Sites 31A (Sludge Drying Beds) 
and 31B (Sludge Disposal Area) are also adjacent sites; however, no hydrologic 
data have been generated by investigations of these sites. Hydrogeologic data 
from Sites 15, 16, and 1466 were combined to provide a larger data set for a 
better understanding of the hydrogeologic conditions at the Open Disposal and 
Burning Area. 

The hydrogeologic field investigation activities included collecting water-level 
data from 40 monitoring wells (Figure 3-2) and conducting slug test analyses on 
6 monitoring wells. Results of the Phase IIA hydrological assessment are 
presented in Phase IIA Technical Memorandum No.4, Hydrogeologic Assessment 
(ABB-ES, 1995c). Monitoring well construction details for these sites are 
presented in Table 3-1. Results of the hydrogeologic assessment are presented 
in Section 5.2 of this report. 

3.5 SURFACE SOIL ASSESSMENT. Characterization of surface soil (land surface to 
1.0 foot bls) was required to support the ecological risk assessment and human 
health risk assessment (exposure of transient persons to site soil). Soil 
samples from previous studies were biased based on visual and geophysical 
anomalies. As a result, soil samples from random locations were warranted to 
confirm the presence or absence of contamination, and characterize the nature and 
extent of contamination. 

For Site 16, the surface soil assessment included the collection of three surface 
soil samples during Phase IIA and 17 surface soil samples during Phase lIB. The 
locations of the surface soil samples collected during Phase IIA and lIB are .~ 

shown on Figure 3-3. Results of the surface soil assessment are presented in 
Section 5.5 of this report. 

The surface soil samples were collected from the land surface to a maximum depth 
of 12 inches bls using a decontaminated stainless - steel auger. Soil samples were 
described using the Unified Soil Classification System and recorded in a bound 
field logbook by HLA personnel. 

The surface soil samples at Site 16 were analyzed for TCL VOCs, SVOCs, pesticides 
and PCBs, and TAL inorganics. 

Background screening criteria were established by collecting background samples 
across the installation from each USDA soil type identified at NAS Whiting Field. 
These data are presented in Subsection 3.3.1 of the GIR (HLA, 1998). The 
arithmetic mean of analytes detected in the background soil samples was 
calculated by adding individual analyte concentrations and then dividing the sum 
by the number of samples from which the analytes were detected. Surface soil 
sample analytical results were compared to twice the arithmetic mean of analyte 
concentrations detected in background surface soil samples associated with the 
Troup loamy sand and Lakeland sand soil types also present at Site 16. A 
statistical summary for the combined surface soil type background data and the 
surface soil sampling results are discussed in Section 5.5 of this report. Soil 
sample analytical data are presented in Appendix D of this report. 

WHF-S16.RI 
FGW.Ol.00 3-4 



c' 

( 

\ 
/' 

/' 

~ 

~ 
WHF -16-5 ) 

~\ 
'" \-
Ll 

\-

~\ 

WHF -16-35 ". 
WHF-16-CPT-l 

ell 

150003 ... 

pePT 

/' 

/' 

/' 

WHF-16-.4S 

WHF -16-411 
WHF-16-40 

WHF-16-

WHF-16-3S 
WHF-16-31 
WHF -16-311 
WHF-

WHF-16-7S 

WHF-16-71 
WHF-16-lO 

WHF-15-2D 
---------, WHF-15-2S 

~oniloring well location with 

designation 

1992 PCPT location and 

designation 

1995 PCPT location and 

designation 

Tree line 

WHF-15-21 

1/ .. 
cRl 

SITE 31A 

~li~~~~~~~~::~~~15-30 WHF-15-3S 

15-31 

A~-WH'-15-70 

WHF-15-1 

15Q004,., 

WHF-15-CPT-3 

~50003 150002 ":.t. 

r ence line 

Approximate site location 

and boundary 

Pielocone penetrometer test / 

WHF-15-8S~ 
WHF-15-BI 

WHF-15-BD 

WHF-15-5S 
WHF-15-51 
WHF-15-SD 

~50001 
-, _._-----

'. O't.:-vc \ \IH24 ...... toeAO RI4 

(=-Gross 

WHF-1466-6~WHF_l 
WHF-1466-6~WHF -1466,-61)0 

o 150 300 .... _ i 
SCALE; 1 INCH = 300 rEET 

eGress -
~) 

FIGURE 3-2 
MONITORING WELL LOCATION MAP 

REMEDIAL INVESTIGATION REPORT 
SITE 16, OPEN DISPOSAL AND 
BURNING AREA 

NAVAL AIR STATION WHITING FIELD 
MILTON, FLORIDA 



WHF-S16.RI 
FGW.Ol.00 

Table 3-1 
Summary of Monitoring Well Construction Details 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Monitoring RI Phase Well Land 
TOC 

Total 

Well of Well Diameter 
Surface 

Elevation 
Well Depth 

Designation Completion (inches) 
Elevation 

(feet msl) 
(feet 

(feet msl) BTOC) 

Southwest Landfill and Adjacent Areas 

Site 15, Southwest Landfill 

WHF-15-1 VS 4 64.17 66.35 73.60 

WHF-15-2S IIA 2 57.18 59.58 32.90 

WHF-15-21 IIA 2 57.24 60.10 63.20 

WHF-15-2D IIA 2 57.05 59.39 112.44 

WHF-15-3S IIA 2 67.35 69.29 37.94 

WHF-15-31 IIA 2 67.26 69.69 87.83 

WHF-15-3D IIA 2 67.84 69.44 119.48 

WHF-15-4S IIA 2 140.62 143.29 109.15 

WHF-15-5S IIA 2 101.73 104.14 68.18 

WHF-15-51 IIA 2 102.05 105.17 98 

WHF-15-5D IIA 2 102.81 106.11 128.38 

WHF-15-6S IIA 2 71.87 74.29 43.73 

WHF-15-6D IIA 2 72.56 75.08 123.36 

WHF-15-7S liB 2 116.96 120.18 88.85 

WHF-15-71 liB 2 116.59 119.85 121.5 

WHF-15-7D liB 2 116.36 119.49 147.53 

WHF-15-8S liB 2 77.03 79.67 55 

WHF-15-81 liB 2 76.69 79.48 85.2 

WHF-15-8D liB 2 76.19 79.08 115 

Site 16, O!2en Dis!2osal Burriing Area 

WHF-16-1 VS 4 47.47 50.04 43.00 

WHF-16-2 I 4 79.38 82.19 74.20 

WHF-16-2S IIA 2 80.77 83.66 49.80 

WHF-16-21 IIA 2 78.02 80.60 130.14 

WHF-16-3S IIA 2 48.60 51.69 23.25 

WHF-16-31 IIA 2 48.73 51.31 52.87 

WHF-16-311 IIA 2 48.60 51.22 78.91 

WHF-16-3D IIA 2 48.64. 51.40 118.08 

WHF-16-4S IIA 2 52.19 54.79 22.38 

WHF-16-411 IIA 2 50.62 53.01 64.80 

WHF-16-4D IIA 2 49.88 52.87 122.54 

WHF-16-5 IIA 2 -- 37.54 13.50 

WHF-16-6S liB 2 53.67 56.57 26 

See notes at end of table. 

3-6 

Approximate 
Screened 
Interval 

(feet BTOG) 

63 to 73 

17 to 32 

53 to 63 

107 to 112 

22 to 37 

77 to 87 

109 to 119 

94 to 109 

58 to 68 

85 to 98 

115 to 125 

28 to 43 

113 to 123 

71 to 88 

105 to 121 

135.5 to 145.5 

38 to 55 

73 to 85 

103 to 115 

33 to 43 

69 to 74 

34 to 49 

120 to 130 

8 to 23 

47 to 52 

73 to 78 

108 to 118 

7 to 22 

54 to 64 

112 to 122 

3 to 13 

10 to 25 
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Table 3-1 (Continued) 
Summary of Monitoring Well Construction Details 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Monitoring RI Phase Well Land TOC 
Total 

Well of Well Diameter 
Surface 

Elevation 
Well Depth 

Designation Completion (inches) 
Elevation 

(feet msl) 
(feet 

(feet msl) BTOC) 

Site 16, O!2en Dis!2osal Burning Area (Continued) 

WHF-16-61 liB 2 NA 56.77 60 

WHF-16-6D liB 2 53.58 56.77 62.1 

WHF-16-7S liB 2 35.05 38.27 14 

WHF-16-71 liB 2 35.14 38.17 46.5 

WHF-16-7D liB 2 35.19 38.05 75.2 

Site 1466 

WHF-1466-6S UST 2 173.40 173.09 131 

WHF-1466-61 UST 2 173.01 173.06 160 

WHF-1466-6D UST 2 173.21 173.05 190.5 

WHF-1466-6DD UST 2 172.86 172.90 220 

Notes: RI = remedial investigation. 
msl = mean sea level. 
TOC = top of casing. 
BTOC = below top of casing. 
VS = Verification Study. 
IIA = Remedial Investigation Phase IIA. 
liB = Remedial Investigation Phase liB. 
-- = not available. 
UST = underground storage tank. 
I = Remedial Investigation Phase I. 

3-7 

Approximate 
Screened 
Interval 

(feet BTOC) 

50 to 60 

50 to 62 

3 to 14 

33 to 46 

63 to 75 

120 to 131 

150 to 160 

180 to 190 

208 to 220 
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3.6 SUBSURFACE SOIL ASSESSMENT. The RI subsurface investigation at Site 16 
included a PCPT investigation, split-spoon sampling conducted during monitoring 
well installation, test pit excavation, and subsurface soil sampling. 

Subsurface soil samples were compared to USEPA Region III Risk-Based Concentra­
tions (RBCs), Florida Soil Cleanup Target Levels (SCTLs), and background 
subsurface soil data for NAS Whiting Field, which is presented in Subsection 
3.3.1 of the GIR (HLA, 1998). Table 3-18 in the GIR presents a statistical 
summary of the background subsurface soil data at NAS Whiting Field. 

The locations of the subsurface soil samples collected from the test pits at Site 
16 are shown on Figure 3-4. Results of the subsurface soil assessment are 
presented in Section 5.6 of this report. 

Five subsurface soil samples were collected from five different test pits at Site 
16. Sample 16SS0201 was collected from TP-16-02 from 2 to 3.5 feet b1s. Sample 
16SS0302 was collected from TP-16-03 from 6 to 8 feet b1s. Sample 16SS0403 and 
duplicate sample 16SS0403A were collected from TP-16-04 from 9 to 10 feet b1s. 
Sample 16-SS-06-04 was collected from TP-16-06 from 10.5 feet b1s. Sample 16-SS-
10-05 was collected from TP-16-10 from 2 feet bls. The locations of the test 
pits are presented on Figure 3-4. Each soil sample was analyzed for TCL VOCs, 
SVOCs, pesticides, PCBs, TAL metals, and cyanide. 

3.6.1 PCPT Investigations Three PCPT explorations were performed at Site 16 
(WHF-16-CPT-l, WHF-16-CPT-2, and WHF-16-CPT-3) during Phase I of the RI (ABB-ES, 
1992a); four additional PCPT explorations were performed (16Q001, l6Q002, 16Q003, 
16Q007) in 1995. The location of the PCPT exploration is shown on Figure 3-2.'--' 

The PCPT exploration consisted of a stainless-steel cone tip (equipped with 
electronic sensors) connected to stainless-steel rods that were hydraulically 
driven into the overburden soils. Measurements of end-bearing resistance, 
friction resistance, and pore pressure were recorded from the sensors throughout 
the sounding. The analog signals from the cone tip sensors were digitized for 
data logging and analyses of the digital data was completed in the field using 
a data acquisition software system. Based on the cone readings, a lithologic 
description of the soil was computed with the aid of the software package. 

The cone tip was advanced until the friction resistance of the overburden soils 
exceeded the power of the hydraulic system (i.e., refusal). At that point, the 
exploration was terminated. The primary purpose of extending the PCPT probe was 
to collect in situ groundwater samples using the Bengt-Arne-Torstenssen (BAT) 
screening technique. The BAT in situ groundwater sampling technique is described 
in Phase IIA Technical Memorandum No.5, Groundwater Assessment (ABB-ES, 1995d). 
A summary of the sounding designations, completion dates, proposed and actual 
depths, and the lithologic descriptions for the soundings is presented in Phase 
IIA Technical Memorandum No.2, Geologic Assessment (ABB-ES, 1995a). 

3.6.2 Split Spoon Sampling Lithologic data were also obtained by collecting 
subsurface soil samples at monitoring well locations (see Figure 3-2). A 2-foot 
split-spoon sample was collected for visual inspection by an HLA geologist and 
all pertinent data were entered into a bound logbook. Detailed soil descriptions 
and other pertinent data are presented in the boring logs for the soil boring 
investigation, located in Phase IIA Technical Memorandum No.2, Geologic 
Assessment (ABB-ES, 1995a) and in Section 5.1 of this report. Split-spoon 
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samples were generally collected at 5-foot intervals during drilling of the 
monitoring wells. Monitoring well installations were conducted in conjunction 
with the hydrogeologic and groundwater investigations, which are summarized in 
Phase IIA Technical Memoranda 4 and 5, respectively (ABB-ES, 1995c and 1995d). 

3.6.3 Test Pitting Ten test pits were excavated at Site 16 in October 1992, 
following the completion of the geophysical survey. UXB International, Inc., 
(Chantilly, Virginia) was subcontracted by HLA to conduct the test pit 
excavations. 

The ten test pits were excavated at those locations (Figure 3-4) where 
geophysical anomalies potentially defined buried materials. The purpose of the 
test pits was to characterize waste materials (if present) by providing a 
description of the waste and collection and chemical analysis of a subsurface 
soil sample. The analytical data were used to characterize the nature of soil 
contamination within the test pits. 

Prior to excavating the test pits at Site 16, the proposed areal dimensions and 
orientation of the test pits were surveyed by UXB with a hand-held magnetometer, 
a terrain conductivity meter (FEREX1!.I 4.021), and a metal detector. Site-specific 
field activities also included clearing of vegetation when necessary. 

After the test pit location and orientation had been determined, the four corners 
of the test pit were staked. The staked locations were referenced to the grid 
coordinates defined for the geophysical survey. A backhoe was used to excavate 
a rectangular pit. The physical description of each soil layer and waste type 
was recorded in the field logbook during test pit excavation. A subsurface soil""-",. 
sample was collected directly from the backhoe bucket during the excavation. The 
depth of the subsurface soil samples ranged from 2 feet bls to 10.5 feet bls at 
Site 16 test pits. Following sample collection, the test pit was backfilled with 
excavated soil using the backhoe. 

3.7 SURFACE WATER ASSESSMENT. Surface water assessment activities included 
collecting a surface water sample (16W0010l) during Phase lIB from the ephemeral 
wetland at Site 16. The ephemeral wetland occurs during heavy rain periods and 
is shown on Figure 3-3. The surface water sampling at Site 16 was conducted to 
assess the nature of surface water contamination from storm water runoff or 
contaminated surface soil (if present). A summary of the analytes detected in 
surface water is discussed in Section 5.7 of this report. Surface water 
analytical data are presented in Appendix E of this report. 

3.8 GROUNDWATER ASSESSMENT. Groundwater assessment activities included 
collecting groundwater samples with a BAT sampler during Phase I and collecting 
groundwater samples from monitoring wells installed in Phase IIA and lIB. 
Groundwater sampling was conducted at Site 16 to assess the lateral and vertical 
extent of potential groundwater contamination. The locations of the monitoring 
wells and BAT samples are shown in Figure 3-2. 

The RI Phase I investigation at Site 16 included the collection of four 
groundwater samples using a PCPT and BAT sampler at three locations and 
installation of one monitoring well (WHF-16-2). The pePT and monitoring well 
locations are shown on Figure 3-2. Groundwater samples were collected from the 
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BAT sampling locations at depths ranging from 28 to 100 feet bls. Monitoring 
well WHF-16 - 2 was not sampled as part of the Phase I investigation. The four BAT 
samples were analyzed for volatile organic compound (VOCs) and target analyte 
list (TAL) inorganic analytes at an off-site laboratory. 

During the Phase IIA investigation, ten new monitoring wells were installed and 
groundwater samples were collected from the new wells and the existing wells 
(Figure 3-2). Samples were analyzed for target compound list (TCL) VOCs, 
semivolatile organic compound (SVOCs), pesticides and PCBs, and TAL inorganic 
analytes. A summary of the analytical results is provided in Section 5.8 of this 
report. 

The Phase IIA groundwater samples were collected from the monitoring wells using 
a Teflon"TM bailer after purging the monitoring wells with a submersible or bladder 
pump. Purging and sampling methodology was followed as presented in Paragraph 
2.1.7.2 of the GIR (HLA, 1998). The groundwater samples were analyzed for CLP 
(Naval Energy and Environmental Support Activity [NEESA] Level C) TCL VOCs, 
SVOCs, pesticides, PCBs, and TAL inorganics. 

During Phase lIB of the RI, the seventeen existing monitoring wells at Site 16 
were sampled using low-flow sampling techniques. Purging and sampling 
methodology was followed as presented in Paragraph 2.1.7.2 of the GIR (HLA, 
1998). The groundwater samples were analyzed for CLP (NEESA Level D) TCL VOCs, 
SVOCs, pesticides, PCBs, and TAL inorganics. Samples for TAL inorganics were 
unfiltered (total analysis) if turbidity was below 10 nephelometric turbidity 
units (NTUs). If turbidity was greater than 10 NTUs, an additional groundwater 
sample was collected and filtered (dissolved-phase inorganics) using a 45-micron 
filter. The purpose of the additional groundwater sample was to assess 
uncertainty associated with a turbid unfiltered groundwater sample. 

All Site 16 monitoring wells were sampled during August 1996. Five Site 16 
monitoring wells were resamp1ed for VOCs during November 1996. Fifteen Site 16 
monitoring wells were resampled for either VOCs or TAL inorganics during July 
1997. 

Analyses were also conducted to assess secondary water quality parameters and 
provide data for assessing remedial alternatives in the FS. The analyses 
included alkalinity, chloride, sulfates, color, hardness, ammonia nitrates, total 
Kj eldahl nitrogen, nitrate and nitrite, Ph, phosphorous, total dissolved solids, 
and sulfides. 

A summary of the analytes detected in groundwater during these sampling events 
is discussed in Section 5.8 and the groundwater analytical data is presented in 
Appendix F of this report. 
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4.0 SITE SPECIFIC DATA QUALITY ASSESSMENT 

This chapter describes how the data generated during Phase lIB of the RI at Site 
16 were managed and evaluated. Section 4.1 describes the analytical program and 
data management for the RI at Site 16. Section 4.2 summarizes the precision, 
accuracy, representativeness, comparability, and completeness (PARCC) report on 
the data. Section 4.3 presents a summary of the Data Quality Assessment. 

The soil and groundwater samples collected during Phase IIA of the RI were 
qualified according to USEPA functional guidelines for evaluation of org;anic 
(USEPA, 1991b) and inorganic (USEPA, 1988a) analytical data analyzed using IJSEPA 
CLP protocol. The Data Quality Objective (DQO) assessment for the Phase IIA soil 
samples is presented in detail in the RI/FS Phase IIA Technical Memorandum No. 
3 (ABB-ES, 1995b). The DQO assessment for the Phase IIA groundwater samples is 
presented in detail in the RI/FS Phase IIA Technical Memorandum No.5 (ABB-ES, 
1995d). 

4.1 ANALYTICAL PROGRAM. Environmental and quality control samples collected 
during the Phase lIB of the RI at Site 16 were analyzed using field screening 
methods and laboratory analytical methods. Site 16 analytical results and 
quality control data are included with sample delivery groups (SDGs) WF008, 
WFllA, WF013, WF014, WF023 , WF026, WF027 , WF03lB, WF037 , and WF051. The field 
QC data are presented in Appendix A of this report. Sampling locations are 
presented in Chapter 3.0 and sample results are presented in Chapter 5.0 of this 
report. The analytical data are presented in Appendices D, E, and F, which are 
soil, surface water, and groundwater, respectively. 

Environmental samples (surface soil, subsurface soil, surface water, and 
groundwater) were collected and analyzed at an off-site laboratory using S~r-846 
methodology (USEPA, 1986a) for analysis of VOCs, SVOCs, pesticides, PCBs, total 
recoverable petroleum hydrocarbons (TRPH), metals, and cyanide. The laboratory 
analytical program is described in more detail in Section 2.2 of the NAS Whiting 
Field GIR (HLA, 1998). 

Analytical results obtained for all environmental samples during the RI sampling 
events were submitted as NEE SA Level D (USEPA Level IV) analytical packages for 
VOCs, SVOCs, pesticides, PCBs, TRPH, metals, cyanide, and wet chemistry. 

4.2 DATA REVIEW. Data validation is the technical review of individual 
analytical results relative to the following criteria: 

WHF-S16.RI 
FGW.01.00 

DQOs and the QAPP in the NAS Whiting Field Work Plan (E. C. Jordan Co., 
Inc., 1990 and ABB-ES, 1995e). 

NEESA guidance document 20.2 - 04 7B, 
Quality Assurance Requirements for 
(NEESA, 1988). 

Sampling and Chemical Analysis 
the Navy Installation Program 

USEPA, Contract Laboratory Program National Functional Guidelines for 
Organic Data Review, February 1994 (USEPA, 1994a). 
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USEPA, Contract Laboratory Program National Functional Guidelines for 
Inorganic Data Review, February 1994 (USEPA, 1994b). 

The data validation process is described in Section 2.3 of the NAS Whiting Field 
GIR (HLA, 1998). 

The data were reviewed, validated, and evaluated using the PARCC criteria 
specified in the DQOs. PARCC criteria are described in Section 2.3 of the NAS 
Whiting Field GIR (HLA, 1998). The Site 16 Phase lIB soil, surface water, and 
groundwater analytical data were validated by Laboratory Data Consultants, Inc. 
(LDC) , of Carlsbad, California in 1996-97. The subsections below summarize the 
PARCC criteria evaluation of the analytical data. 

4.2.1 Precision Precision is a measure of the agreement or repeatability of a 
set of replicate results (relative percent difference [RPD]) obtained from 
duplicate laboratory analyses of samples collected from the same location and 
depth interval. Precision for analytical data collected during the RI sampling 
events was evaluated using results of field duplicate samples, laboratory 
duplicate samples, matrix spike and matrix spike duplicate (MS/MSD) samples, 
and/or consecutive laboratory control samples. The evaluation of precision for 
the field duplicate samples at Site 16 is presented in Table 4-1 and summarized 
below. 

Organic Analytes. The RPD criteria for eight organic compounds (acetone, 1-2-
dichloroethene, naphthalene, dieldrin,4,4'-dichlorodiphenyldichloroethene [DDE] , 
alpha-chlordane, gamma-chlordane, and Aroclor-1260) did not meet the control 
limit for at least one SDG as shown in Table 4-1. All other organic analytes 
were within the control limit for RPD. Since acetone is widely recognized as a 
laboratory contaminant, the acetone spike in the sample and duplicate may not 
have been introduced in the field. Furthermore, the high imprecision of acetone 
(as high as 111 percent RPD) may be the result of poor laboratory instrument 
stability rather than improper sample collection and handling. 

Inorganic Analytes. The RPD criteria for nine inorganic analytes (aluminum, 
chromium, copper, iron, lead, magnesium, potassium,zinc, and cyanide) in at 
least one SDG did not meet the control limit (Table 4-1). According to the data 
validation (LDC, 1996-97), the exceedences in the inorganic analytes are 
considered moderately imprecise. Exceedances of RPD values may have been due to 
sample heterogeneity or poor laboratory instrument stability. 

4.2.2 Accuracy Accuracy is a measure of the agreement between the true value 
and the value measured using an analytical method (percent recovery). Accuracy 
also is evaluated during data validation by assessing initial and continuing 
calibration data for the analytical instrument. Accuracy for analytical data 
collected during the RI sampling events was assessed by evaluating percentage 
recoveries for MS/MSD samples, surrogate recoveries, laboratory control samples, 
and initial and continuing calibration standard results. A summary of accuracy 
exceedences for MS/MSD samples at Site 16 is presented in Table 4- 2 and 
summarized below. 

The percent recovery for some of the MS/MSD samples was above or below the target 
range; therefore, some analytical results may be biased high or low. Some of the 
analytical results for SVOCs and inorganic analytes were qualified based on the 
evaluation of percent recovery. According to the data validation (LDC, 1996 - 97) , 
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Table 4-1 
Precision Summary for Soil and Groundwater Field Duplicate Samples 

SDG Number Sample ID 

Soil 

WF013 

Organics (pgfkg) 16S00101 

Organics (pg/kg) 16S01001 

TAL Metals (mg/kg) 16S00101 

See notes at end of table. 
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Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Sample 
Compound Concentration 

(D1) 

Acetone 4 

bis(2-Ethylhexyl)phthalate 45 

4,4'-DDE 3.2 

4,4'-ODT 3.8 

Acetone 14 

bis(2-Ethylhexyl)phthalate 60 

Dieldrin 33 

4,4'-DDE 13 

4,4'-00T 6.4 

A1pha-chlordane 6.8 

Gamma-chlordane 4.0 

Aroclor -1260 48 

Aluminum 4,250 

Arsenic 0.94 

Barium 13.2 

Beryllium 0.09 

Cadmium 0.28 

Calcium 210 

Chromium 4.0 

Copper 4.8 

Iron 2,340 

Lead 7.8 

Magnesium 103 

Manganese 185 

Nickel NO 

Potassium 99.6 

Selenium 0.19 

Sodium 129 

Vanadium 6.8 

Zinc 6.4 

Cyanide 0.12 

4-3 

Duplicate 
Concentration 

(D2) 

9 

ND 

2.0 

2.7 

4 

58 

60 

22 

9.0 

12 

7.9 

110 

5,480 

1.2 

13.6 

NO 

0.30 

173 

5.8 

3.0 

2,910 

7.5 

150 

151 

1.9 

141 

ND 

108 

8.6 

6.9 

0.12 

RPD 
Control 

(%) 
Limit 
(%) 

77 50 

NC 50 

46 50 

34 50 

111 50 

3 50 

58 50 

51 50 

34 50 

55 50 

66 50 

78 50 

25 30 

24 30 

3 30 

NC 30 

7 30 

19 30 

37 30 

46 30 

22 30 

4 30 

37 30 

20 30 

NC 30 

34 30 

NC 30 

18 30 

23 30 

8 30 

0 30 



Table 4-1 (Continued) 
Precision Summary for Soil and Groundwater Field Duplicate Samples 

SDG Number Sample ID 

Soil 

WF013 

TAL Metals (mg/kg) 16S01001 

Surface Water 

WF11A 

Organics lpg/kg} 09W0010l 

TAL Metals (mg/kg) 09W00101 

See notes at end of table. 
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Naval Air Station Whiting Field 
Milton, Florida 

Sample 
Compound Concentration 

(D,) 

Aluminum 2,000 

Arsenic 0.76 

Barium 4.9 

Cadmium ND 

Calcium 101 

Chromium 3.9 

Copper 10.2 

Iron 1,470 

Lead 13.5 

Magnesium 38.5 

Manganese 5.6 

Mercury 0.20 

Potassium ND 

Selenium 0.13 

Silver 4.1 

Sodium 139 

Vanadium 3.4 

Zinc 4.1 

Cyanide 0.10 

Toluene ND 

Aluminum 123 

Arsenic 0.60 

Barium 1.1 

Calcium 760 

Iron 118 

Magnesium 234 

Manganese 12.2 

Potassium 313 

Sodium 904 

Zinc 5.4 

4-4 

Duplicate 
Concentration 

(D2) 

1,780 

0.64 

4.0 

0.23 

99.8 

3.3 

8.6 

1,310 

12.4 

29.9 

4.9 

·0.17 

77.6 

ND 

3.6 

118 

3.2 

3.4 

0.17 

1 

129 

ND 

1.3 

726 

105 

236 

12.0 

298 

893 

3.8 

RPD 
Control 

(%) 
Limit 
(%) 

12 30 

17 30 

20 30 

NC 30 

1 30 

16 30 

17 30 

12 30 

9 30 

25 30 

13 30 

16 30 

NC 30 

NC 30 

13 30 

16 30 

6 30 

19 30 

52 30 

NC 50 

5 30 

NC 30 

17 30 

5 30 

12 30 

1 30 

2 30 

2 30 

1 30 

34 30 



Table 4-1 (Continued) 
Precision Summary for Soil and Groundwater Field Duplicate Samples 

SDG Number Sample ID 

Groundwater 

WF026 

Organics Ipg/l ) 16G00403 

Organics Ipg/ll 16G00403DL 

TAL Metals (mg/II 16G00403 

WF027 

Organics lpg/II 16G00501 

TAL Metals lpg/I) 16G00501 

See notes at end of table. 
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Sample 
Compound Concentration 

(D1) 

Acetone 3 

1,2-Dichloroethene (total) 1 

Benzene 600 

Phenol 8 

Naphthalene 1 

Bis(2-ethylhexyl)phthalate 1 

Acetone 18 

Benzene 700 

Aluminum 278 

Arsenic 1.0 

Barium 28.6 

Calcium 3,110 

Chromium 2.3 

Copper ND 

Iron 1,370 

Lead 4.0 

Magnesium 1,320 

Manganese 41.3 

Potassium 540 

Sodium 2,570 

Vanadium 2.2 

Zinc 103 

Cyanide 2.9 

Bis(2-ethylhexyl)phthalate 2 

Aluminum 12.6 

Barium 10 

Calcium 239 

Cobalt 3.2 

Iron 9.2 

Magnesium 276 

4-5 

Duplicate 
Concentration 

(D2) 

2 

2 

600 

8 

2 

ND 

24 

740 

290 

ND 

27.5 

3,300 

2.9 

1.3 

879 

2.7 

987 

33.5 

713 

2,590 

ND 

945 

1.6 

ND 

16.7 

10 

234 

ND 

5.3 

261 

RPD 
Control 

(%) 
Limit 
(%) 

40 40 

67 40 

0 40 

0 40 

67 40 

NC 40 

29 40 

6 40 

4 25 

NC 25 

4 25 

6 25 

23 25 

NC 25 

44 25 

39 25 

29 25 

21 25 

28 25 

0.8 25 

NC 25 

161 25 

58 25 

NC 40 

28 25 

0 25 

2 25 

NC 25 

54 25 

6 25 



Table 4-1 (Continued) 
Precision Summary for Soil and Groundwater Field Duplicate Samples 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

SDG Number Sample ID Compound 

Manganese 

Sodium 

Zinc 

WF051 

Organics (pgll) 16G00401 Acetone 

TAL Metals (mg/kg) 16G00101 Barium 

Calcium 

Copper 

Iron 

Magnesium 

Manganese 

Sodium 

Zinc 

Notes: SDG = sample delivery group. 
ID = identifier. 
RPD = Relative Percent Difference. 
% = percent. 
JIg/kg = micrograms per kilogram. 
NO = not detected. 
NC = not calculable. 
DDE = dichlorodiphenyldichloroethene. 
DDT = dichlorodiphenyltrichloroethane. 
mg/kg = milligrams per kilogram. 
TAL = target analyte list. 
0, = sample concentration. 
D2 = duplicate concentration. 
Jlg/ i = micrograms per liter. 

RPD = 100 X 
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Sample 
Concentration 

(D,) 

ND 

1,550 

2.6 

18 

20.5 

514 

1.7 

11.2 

617 

3.2 

2,130 

3.2 

Duplicate 
Concentration 

(D2) 

2.1 

1,450 

1.6 

14 

20.7 

520 

1.7 

14.7 

623 

3.0 

2,110 

8.2 

RPD 
Control 

(%) 
Limit 
(%) 

NC 25 

7 25 

48 25 

25 40 

1 25 

1 25 

0 25 

27 25 

1 25 

6 25 

1 25 

88 25 
.~ 

(l) 



Table 4-2 
Accuracy Exceedences for MSjMSD Samples 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Aorida 

SOG Number MS/MSO Sample 10 Analyte 
0/0 Recovery Control Limits 

MS/MSD (%} 

Surface Soil 

WF013 16S01001 Phenol -/96 26 to 90 

2-Chlorophenol -/103 25 to 102 

Pentachlorophenol -/110 17 to 109 

Surface Water 

WF11A 09W00101 4-Chloro-3-methylphenol 104/107 23 to 97 

4-Nitrophenol 117/119 10 to 80 

2,4-0initrophenol 106/107 24 to 96 

Pentachlorophenol 120/119 96 to 103 

Groundwater 

WF027 16G00501 4-Nitrophenol 91/91 10 to 80 

Pentachlorophenol 104/104 9 to 103 

1 MSO analysis are generally not performed for inorganic analysis; therefore, only the % recovery for the matrix spike is 
reported. 

Notes: 

WHF-S16.RI 
FGW.Ol.00 

MS/MSO = matrix spike and matrix spike duplicate. 
SOG = sample delivery group. 
10 = identifier. 
% = percent. 
- = nothing detected. 
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the results of organic and inorganic MS/MSD analyses indicate that an acceptable 
level of accuracy was attained. 

A summary of the surrogate spike samples and the surrogate compounds that were 
outside control limits for the Phase lIB samples collected at Site 16 is 
presented in Table 4-3. The required control limits were also identified for 
each surrogate compound. All the samples associated with these surrogates were 
qualified in accordance with the USEPA functional guidelines as presented in 
Subsection 3.3.4 of the GIR (HLA, 1998). 

Initial calibrations were performed to ensure that the instrument was capable of 
producing acceptable qualitative and quantitative data for compounds on the 
volatile TCL. Initial calibration demonstrates that the instrument is capable 
of acceptable performance in the beginning of the analytical run and of producing 
a linear calibration curve. Continuing calibrations were performed to ensure 
that the instrument was capable of reproducing acceptable qualitative and 
quantitative data. 

Continuing calibration establishes the l2-hour Relative Response Factor (RRF) on 
which the quantitations are based and checks satisfactory performance of the 
instrument on a day-to-day basis. Initial and continuing calibrations for 
organic analytes are measured by the percent Relative Standard Deviation (%RSD) 
for initial calibrations and the percent Difference (%D) for continuing calibra­
tions. Table 4-4 summarizes the organic compounds that exceeded the initial or 
continuing calibrations for surface soil and groundwater samples collected at 
Sites 16. 

The evaluation of the %RSD for the initial calibrations and the %D for the 
continuing calibrations indicate that the response factors for the system 
performance check compounds (SPCCs) generally met the required criteria for VOCs, 
SVOCs, pesticides, and PCBs. Samples associated with those SDGs in which certain 
VOCs, SVOCs, pesticides, and PCBs exhibiting an RRF that did not meet the minimum 
requirements were qualified as UJ/J. 

4.2.3 Representativeness Representativeness is the degree to which the data 
obtained from an environmental sample accurately reflects the presence or absence 
of contamination at a site. Field quality control samples (including source 
water blanks, equipment rinse blanks, and trip blanks) and laboratory quality 
control samples (including method blanks [organic analyses] and preparation 
blanks [inorganic analysis]) were used to assess representativeness. Represe­
ntativeness also is assessed by review of the adherence to extraction and 
analysis holding times. The evaluation of representativeness in field quality 
control samples for Site 16 SDGs is presented in Table 4-5 and summarized below. 

Trip Blanks. Acetone and methylene chloride were detected in trip blanks 
with a concentration ranging from 2 to 6 micrograms per liter (Mg/i) for 
acetone and 1 to 5 Mg/i for methylene chloride. Both acetone and methylene 
chloride are widely recognized as a laboratory contaminants commonly 
introduced during the calibration or cleaning of equipment. 

Environmental samples associated with the trip blanks with results greater 
than the Instrument Detection Limit (IDL) but less than 10 times the amount 
detected in the trip blank were appropriately annotated with a J or UJ 
qualifier (LDC, 1996-1997). 
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Table 4-3 
Accuracy Summary for Surrogate Recoveries Outside QC Criteria 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

SDG Number Sample ID 

WF11A 

WF013 

WF023 

WF026 

WF027 

Notes: 

WHF-S16.RI 
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16W00101 

16S00801 

16R00101 

16S00101D 

16S00301 

16S01001 

16S01201 

16S01301 

16G00703 

16G00201 

16G00203 

16G00403 

16G00403D 

16G00601 

16G00304 

QC = quality control. 
SDG = sample delivery group. 
ID = identifier. 
%R = percent recovery. 

Naval Air Station Whiting Field 
Milton, Florida 

Surrogate 
Spiked Analyte Recovery 

(%R) 

Decachlorobiphenyl 45/50 

Nitrobenzene-d5 3 

2-Fluorobiphenyl 3 

T erphenyl-d 14 4 

Phenol-d5 2 

2-Fluorophenol 2 

2,4,6-Tribromophenol 3 

2-Chlorophenol-d4 3 

1,2-Dichlorobenzene-d4 2 

Decachlorobiphenyl 58 

Tetrachloro-m-xylene 22/21 

Tetrachloro-m-xylene 57 

Decachlorobiphenyl 57/54 

Decachlorobiphenyl 44/41 

Tetrachloro-m-xylene 55 

Decachlorobiphenyl 55/55 

Decachlorobiphenyl 59/55 

Decachlorobiphenyl 43/37 

Decachlorobiphenyl 44/43 

Decachlorobiphenyl 40/39 

Decachlorobiphenyl 47/46 

Decachlorobiphenyl 25/25 

Decachlorobiphenyl 46/43 

4-9 

QC Limits 
(percent) 

60 to 150 

23 to 120 

30 to 115 

18 to 137 

24 to 113 

25 to 121 

19 to 122 

20 to 130 

20 to 130 

60 to 150 

60 to 150 

60 to 150 

60 to 150 

60 to 150 

60 to 150 

60 to 150 

60 to 150 

60 to 150 

60 to 150 

60 to 150 

60 to 150 

60 to 150 

60 to 150 



Table 4-4 
Summary of Compounds Exceeding Instrument Calibration for Site 16 SDGs 

SDG Compound 

WF11A Endosulfan I 

WF013 1,1-Dichloroethene 

Carbon disulfide 

2-Hexanone 

Chloromethane 

Vinyl chloride 

Acetone 

2-Butanone 

1,2-Dichloroethane 

4-Methyl-2-pentanone 

Chloroethane 

Acetone 

2-Butanone 

1,2-Dichloroethane 

2-Hexanone 

Chloromethane 

Vinyl chloride 

Chloroethane 

Acetone 

Carbon Disulfide 

2-Hexanone 

Benzo(g ,h ,i)perylene 

Endosulfan sulfate 

WF014 1,1-Dichloroethene 

Carbon disulfide 

Acetone 

Acetone 

Methylene chloride 

2-Butanone 

4-Methyl-2-pentanone 

2-Hexanone 

Acetone 

Benzo(k)fluoranthene 

4-Nitrophenol 

4-Nitroaniline 

See notes at end of table. 
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Remedial Investigation Report 
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Naval Air Station Whiting Field 
Milton, Florida 

Initial 
Continuing Calibration 

Calibration Qualifier 
(%RSD) 

(%D) 

22 -- UJ 

33.9 -- UJ 

32.8 -- UJ 

41.7 - UJ 

-- 27.2 UJ 

-- 27.2 UJ 

-- 68.1 UJ/J 

- 69.9 UJ 

- 29.6 UJ 

- 31.4 UJ 

-- 26.3 UJ 

-- 51.7 UJ/J 

-- 40.8 UJ 

-- 35.4 UJ 

-- 27.5 UJ 

-- 41.8 UJ 

-- 31.7 UJ 

-- 41.7 UJ 

-- 31.7 UJ/J 

-- 25.8 UJ 

-- 38.4 UJ 

-- 29.0 UJ/J 

24.0 -- UJ 

33.9 -- UJ 

32.8 -- UJ 

31.3 -- UJ/J 

-- 46.7 UJ/J 

-- 32.3 UJ 

-- 54.2 UJ 

-- 31.9 UJ 

-- 60.0 UJ 

-- 36.7 UJ/J 

- 30.7 UJ/J 

-- 38.2 UJ 

-- 27.9 UJ 
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Table 4-4 (Continued) 
Summary of Compounds Exceeding Instrument Calibration for Site 16 SDGs 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

NAS Whiting Field, Milton, Florida 

Initial 
SDG Compound Calibration 

(%RSD) 

WF014 Pentachlorophenol -
Benzo(g,h,i)perylene --
Endosulfan sulfate 24.0 

WF023 Acetone 30.2 

Acetone 

Acetone -
Methylene chloride -
Carbon disulfide --
Chloroethane --
Carbon disulfide --
Methylene chloride --
4-Nitroaniline --
Chrysene --
4-Nitroaniline -
Chrysene --
Benzo(g,h,i)perylene --
4,4'-DDT 23.6 

WF026 Acetone 33.8 

Chloromethane --
Chloroethane --
1,1-Dichloroethane --, 
2-Butanone --
Chloromethane --
Chloroethane --
Acetone --
Carbon disulfide --
2-Butanone --
2,4-Dinitrophenol --
4-Nitroaniline --
4,6-Dinitro-2-methylphenol --
Pentachlorophenol 

3,3'-Dichlorobenzidine 

4-Chloroaniline 

3-Nitroaniline 

2,4-Dinitrophenol 

See notes at end of table. 
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Continuing Calibration 
(%D) 

29.4 

35.3 

--

--
33.2 

30.4 

31.7 

27.2 

27.5 

27.5 

37.8 

37.8 

27.8 

31.5 

28.5 

32.7 

--
--

46.5 

77.1 

28.6 

30.3 

32.5 

32.4 

37.9 

28.0 

27.8 

35.6 

29.4 

~2.0 

27.8 

27.8 

36.8 

37.9 

29.3 

Qualifier 

U.I 

UJ/J 

U.I 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 



Table 4-4 (Continued) 
Summary of Compounds Exceeding Instrument Calibration for Site 16 SDGs 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

SDG Compound 

4-Nitroaniline 

4,6-Dinitro-2-methylphenol· 

Pentachlorophenol 

3,3'-Dichlorobenzidine 

alpha-BHC 

delta-BHC 

WF027 2-Butanone 

Acetone 

Acetone 

2-Butanone 

Acetone 

Carbon disulfide 

2-Butanone 

Bromomethane 

Chloroethane 

Acetone 

Chloromethane 

Chloroethane 

Acetone 

2-Butanone 

4-Methyl-2-pentanone 

2-Hexanone 

Chloromethane 

Acetone 

2-Butanone 

4-Methyl-pentanone 

2-Hexanone 

4-Choroaniline 

3-Nitroaniline 

2,4-Dinitrophenol 

4-Nitroaniline 

4,6-Dinitro-2-methylphenol 

Pentachlorophenol 

3,3'-Dichlorobenzidine 

3,3'-Dichlorobenzidine 

See notes at end of table. 
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NAS Whiting Field, Milton, Florida 

Initial 
Calibration 

(%RSD) 

--
--
--
--

22.2 

22.1 

39.1 

33.8 

--
--
--
--
--
--
--
--
--
--
--
-
--
--

--
--
--
--
--
--
--
--
--
--
--
--
--

4-12 

Continuing Calibration 
(%D) 

49.5 

29.4 

29.6 

54.1 

--
--
--
--

102.4 

36.3 

37.9 

28.0 

27.8 

31.0 

63.9 

37.2 

32.4 

28.4 

49.2 

38.7 

35.7 

38.9 

27.4 

34.7 

32.6 

32.9 

38.9 

36.8 

37.9 

29.3 

49.5 

29.4 

29.6 

54.1 

30.4 

Qualifier 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 

J 



SDG 

WF031B 

WF037 

Notes: 

WHF-S16.RI 
FGW.01.00 

Table 4-4 (Continued) 
Summary of Compounds Exceeding Instrument Calibration for Site 16 SDGs 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

NAS Whiting Field, Milton, Florida 

Initial 
Continuing Calibration 

Compound Calibration Qualifier 
(%RSD) 

(%D) 

Di-n-octylphthalate -- 25.3 J 

Alpha-BHC 23.9 - J 

Di-n-octylphthalate -- 25.3 J 

Alpha-BHC 23.9 - J 

SDG = sample delivery group. 
%RSD = percent relative standard deviation for initial calibrations. 
%D = percent difference for continuing calibrations. 
-- = not detected. 
UJ = The analyte was not detected above the reported sample instrument detection limit (IOL); however, thel 

reported concentration is approximate and may not reliably be presumed to be less than the IOL value. 
J = The analyte was positively identified and is reported as an approximate concentration. 
DDT = dichlorodiphenyltrichloroethane. 
BHC = delta hexachlorocyclohexane. 

4-13 



Table 4-5 
Representativeness Summary for Field QC Samples for Site 16 SDGs 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

SDG: WF013 WF023 WF026 WF027 WF031B 

Sample 10: 16T00101 16R00101 16T01301 16T01801 16R01501 16T01901 16T04001 

Collect Date: 09-JAN-96 09-JAN-96 25-JUL-96 15-AUG-96 21-AUG-96 19-AUG-96 21-NOV-96 

Sample Type: Trip Blank Rinsate Blank Trip Blank Trip Blank Rinsate Blank Trip Blank Trip Blank 

Volatile Organic Coml!ounds (pgll) 

Acetone -- -- 2 3 -- 6 --
Methylene Chloride -- -- -- 1 -- 5 --
Semivolatile Organic Coml!0unds IJlglI) 

Di-n-butylphthalate NA 5 NA NA 5 NA NA 

bis(2-ethylhexyl)phthalate NA -- NA NA -- NA NA 

Pesticides and PCBs (pgll) 

None detected 

Inorganic Anailltes (pgll) 

Arsenic NA -- NA NA 0.5 U NA NA 

Barium NA -- NA NA -- NA NA 

Beryllium NA -- NA NA -- NA NA 

Calcium NA -- NA NA 64.0 U NA NA 

Chromium NA -- NA NA -- NA NA 

Copper NA -- NA NA -- NA NA 

Iron NA 7.0 UJ NA NA -- NA NA 

Lead NA -- NA NA 0.80 NA NA 

Manganese NA -- NA NA -- NA NA 

Mercury NA -- NA NA -- NA NA 

Nickel NA -- NA NA -- NA NA 

Sodium NA 30.0 UJ NA NA 26.9 U NA NA 

Zinc NA 3.4 UJ NA NA 1.8 NA NA 

TRPH NA -- NA NA -- NA NA 

Cyanide NA -- NA NA -- NA NA 

See notes at end of table. 

) ) ) 



~ 
I .... 

(]1 

) 

Table 4-5 (Continued) 
Representativeness Summary for Field QC Samples for Site 16 SDGs 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

SDG: WF037 WF051 

Sample ID: 16T04001 16R03501 16R03601 16T06801 16T06901 16T07001 

Collect Date: 21-NOV-97 21-JUL-97 23-JUL-97 21-JUL-97 22-JUL-97 23-JUL-97 

Sample Type: Trip Blank Rinsate Blank Rinsate Blank Trip Blank Trip Blank Trip Blank 

Volatile Organic Coml!ounds (pgll) 

Acetone -- -- NA 3 -- --
Methylene chloride -- 1 NA 1 -- --
Semivolatile Organic Coml!0unds (pgll) 

Di-n-butylphthalate -- -- -- -- -- --
bis(2-Ethylhexyl)phthalate -- -- -- -- -- --
Pesticides and PCBs (pgll) 

None detected 

Inorganic Anal~es (pgll) 

Arsenic NA NA -- NA NA NA 

Barium NA NA -- NA NA NA 

Beryllium NA NA -- NA NA NA 

Cadmium NA NA -- NA NA NA 

Calcium NA NA 166 U NA NA NA 

Chromium NA NA -- NA NA NA 

Copper NA NA 1.7 U NA NA NA 

Iron NA NA 12.7 U NA NA NA 

Lead NA NA 1.2 NA NA NA 

Manganese NA NA 0.68 U NA NA NA 

Mercury NA NA -- NA NA NA 

Nickel NA NA -- NA NA NA 

Sodium NA NA 48.9 U NA NA NA 

See notes at end of table. 

16T07101 

25-JUL-97 

Trip Blank 

--
--

--
--

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
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Table 4-5 (Continued) 
Representativeness Summary for Field QC Samples for Site 16 SDGs 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

SDG: WF037 WF051 

Sample 10: 16T04001 16R03501 16R03601 16T06801 16T06901 

Collect Date: 21-NOV-97 21-JUL-97 23-JUL-97 21-JUL-97 22-JUL-97 

Sample Type: Trip Blank Rinsate Blank Rinsate Blank Trip Blank Trip Blank 

Inorganic Analytes (pgllllContinuedl 

Zinc NA NA 2.6 U NA NA 

TRPH NA NA -- NA NA 

Cyanide NA NA -- NA NA 

Notes: QC = quality control. NA = not analyzed. 
SDG = sample delivery group. PCB = polychlorinated biphenyl. 
10 = identifier. U = sample result modified based on associated method blank. 
fJg/ I = micrograms per liter. J = estimated value. 
-- = analyte not detected. 

) 

16T07001 16T07101 

23-JUL-97 25-JUL-97 

Trip Blank Trip Blank 

NA NA 

NA NA 

NA NA 

) 



Rinsate Blanks. One VOC (methylene chloride) was detected at a concentra­
tion of 1 ~g/~ in a groundwater rinsate blank. One SVOC (di-n-butylphtha­
late) was detected at a concentration of 5 ~g/~. 

Inorganics detected at concentrations exceeding the IDL but less than the 
contract-required detection limits (CRDLs) are lead and zinc. Lead was 
detected in two groundwater rinsate blanks at concentrations of 0.8 and 1.2 
~g/ ~. Zinc was detected at a concentration of 1. 8 ~g/ ~ in one rinsate 
blank. 

Laboratory Method and Preparation Blanks. Concentrations of VOCs, SVOCs, 
and metals were detected in the laboratory method blanks associated with 
SDGs WF11A, WF013 , WFOI4, WF023 , WF026 , WF027 , WF031B, WF037 , and WF051. 

Environmental samples associated with method blanks that contained 
methylene chloride and acetone with results greater than IDL but less than 
10 times the amount detected in the laboratory preparation blanks were 
annotated with UJ qualifier (LDC, 1996-1997). For metals, sample results 
greater than IDL but less than 5 times the amount detected in the 
laboratory preparation blanks were appropriately annotated with a J or UJ 
qualifier (LDC, 1996-1997). 

Sampling and analysis holding times for each analytical fraction were met in all 
samples. 

Qualification of the environmental samples were required because of the detection 
of target ana1ytes in laboratory and field blanks. Qualification of the RI data, 
based on blank contamination, was performed according to USEPA data validation 
guidelines (USEPA, 1994a and USEPA, 1994b). According to the data validation 
(LDC, 1996-1997), the analytes detected in the QA/QC blanks are considered common 
contaminants and were found at typical concentrations; therefore, the analytical 
results are considered to be representative. 

4.2.4 Comparability Comparability is the confidence with which one data set can 
be compared with another and the degree to which the environmental data from each 
sampling event are considered equivalent. Comparability of the analytical data 
was assured by using standard operating procedures for sample collection, by 
using standard chemical analytical methods, and by reporting the analytical 
results in standard units (SUs). The sampling, shipment, and analy·tical 
protocols were consistent with USEPA standard operation procedures and 
methodologies described in work plans for NAS Whiting Field throughout the p(~riod 
of the RI. 

4.2.5 Completeness Completeness is the percentage of useable data reported and 
validated compared with the total number of measurements made. Useable data are 
those measurements that were not rej ected (qualified with an "R") during the 
validation process. Some of the analytical data were rejected. A few samples 
from SDG WF013 have metals data which were rejected. The goal for analytical 
completeness for the RI sampling event was 85 percent useable data. The 
completeness goal of 85 percent was met for all matrices and all parametel::'s. 

4.3 SUMMARY. Based on the results of the QC sample analyses, the es tabl:l.shed 
precision, accuracy, and representativeness goals of the project were achieved 

WHF·S16.RI 
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(Table 4-6). Some field and/or laboratory-derived contamination was present in 
some of the QC samples which required the results of some environmental samples 
to be amended. QC sample results and data validation criteria indicated that a 
94.4 to 100 percent completeness goal was achieved, thus satisfying the 85 
percent goal. Standard methods of analyses and units of measure were used 
throughout the project; therefore, the QC criteria and the DQOs presented in the 
work plan were achieved. 

Overall, the data generated during the sampling events meet established DQOs and 
are acceptable for use in site characterization, risk assessment, and evaluation 
of corrective measures. 

WHF-S16.RI 
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Table 4-6 
Summary of DOO Assessment - PARCC Parameters 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Sample Type Precision' Accuracy2 Representativeness 
Completeness 

Comparability 
(%) 

Surface Soil Samples - Site 16 

SDG WF013 and WF014 

TCl vac Acceptable Acceptable Acceptable 100 Acceptable 

TCl svacs Acceptable Acceptable Acceptable 99.53 Acceptable 

Pesticides and PCBs Acceptable Acceptable Acceptable 100 Acceptable 

TAL Metals and Total Cyanides Acceptable Acceptable Acceptable 100 Acceptable 

Surface Water Sample - Site 16 

SDG WF11A 

TClVaC Acceptable Acceptable Acceptable 100 Acceptable 

TCl svacs Acceptable Acceptable Acceptable 100 Acceptable 

Pesticides and PCBs Acceptable Acceptable Acceptable 100 Acceptable 

TAL Metals and Total Cyanides Acceptable Acceptable Acceptable 100 Acceptable 

Groundwater Samples - Site 16 

SDG WF023. WF026, WF027, WF031B, WF037, and WF051 

TCl vac Acceptable Acceptable Acceptable 100 Acceptable 

TCl SVOCs Acceptable Acceptable Acceptable 100 Acceptable 

Pesticides and PCBs Acceptable Acceptable Acceptable 100 Acceptable 

TAL Metals and Total Acceptable Acceptable Acceptable 100 Acceptabl,e 
Cyanides4 

, Cumulative of sampling and analytical components. 
2 Analytical component. 
3 A few samples have results whose concentrations were rejected. 
4 The accuracy for cyanide measurements associated with SDG WF037 was found to be unacceptable. 

Notes: All the units are expressed as the ratio of number of analytes meeting the quality control criteria to the total 
number of analytes. 

WHF-S16.RI 
FGW.Ol.00 

Daa = data quality objective. 
PARCC = precision, accuracy, reproducibility, completeness, and comparability. 
% = percent. 
TCl = target compound list. 
vac = volatile organic compound. 
svac = semivolatile organic compound. 
TAL = target analyte list. 
PCB = polychlorinated biphenyl. 
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5.0 INVESTIGATIVE RESULTS 

The following sections present the interpretation of geology and hydrogeology for 
the Southwest Disposal Area (i.e., Site 15 the Southwest Disposal Area and Site 
16 the Open Disposal and Burning Area). Geophysical survey data, as wE:ll as 
analytical results of soil gas, surface soil, subsurface soil, surface water, and 
groundwater sampling events are presented for Site 16. 

5.1 GEOLOGIC RESULTS. This section presents the results of the Phase IIA and 
lIB geologic investigations of Site 16 and, when necessary to present a clearer 
hydrogeologic picture, Site 15. 

Surface soils (up to 12 inches deep) of the sites are generally described in test 
pit logs (Appendix C) as tan to yellowish-orange (fine- to very fine-gra.ined) 
sand or tan to brown (fine- to very fine-grained) silty sand. The shallo~r soil 
(2 to 7 feet bls) tends to be red-orange to light tan in color and contains thin 
interbedded sand, silt, and clay layers at many exploration locations. 

The subsurface lithology (greater than 7 feet bls) of Sites 15 and 16 consists 
of poorly graded (very fine- to medium-grained) sands displaying various shades 
of yellow, broWn, and gray. Layers of well graded sands, clay, and silt are 
common to the deep borings at both sites (Monitoring Well Logs, Appendix C-2). 
The soil from shallow depths (referred to as interbedded sands, silts, and clays 
on cross sections) tends to be darker in color and contains significant amounts 
of clay and silt. 

A plan view of Sites 15 and 16 is provided on Figure 5-1 and the geology of the 
two sites is depicted in cross sections (Figures 5-2,5-3, and 5-4). These cross 
sections show that a continuous clay layer is not present directly beneath the 
Southwest Disposal Area. A 3-foot-thick clay layer was encountered sporadically 
during drilling, but is likely discontinuous across the area. Clay was detected 
at Site 15 in monitoring wells WHF-15-3D and WHF-15-5. These layers are 
relatively thin and discontinuous. Clay detected at Site 16 is beneath the 
northern area of the landfill (WHF-16-4D) and is not found in the southern area 
of the landfill. Clay exceeding 30 feet in thickness is present at a depth of 
approximately 65 feet.bls at monitoring well WHF-16-2D (ABB-ES, 1995a). The 
horizontal extent of this layer is not known. 

Detailed lithologic descriptions can be found in the boring and monitoring well 
logs presented in the RI Phase IIA Technical Memorandum No.2 (ABB-ES, 1995a): 
A general discussion of the geology at NAS Whiting Field is presented in 
Subsection 1.4.5 of the GIR (HLA, 1998). 

5.2 HYDROGEOLOGIC RESULTS. The hydrogeologic assessment included determining 
horizontal and vertical hydraulic gradients, hydraulic conductivities, and 
seepage velocities. 

Groundwater Flow Direction. Table 5-1 summarizes the results of the water-level 
elevation measurements Sites 15 and 16. Figures 5-5 and 5-6 show groundwater 
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flow patterns as potentiometric surface maps for the periods of January 16 
through 18 and August 7 through 9, 1997. The data indicated a groundwater flow 
direction to the south-southwest. 

Horizontal and Vertical Gradients. Table 5 - 2 provides a summary of the 
horizontal hydraulic gradients calculated for the Southwest Disposal Area. The 
horizontal hydraulic gradients at Site 16 ranged from 0.0058 feet per foot 
(ft/ft) (monitoring wells WHF-16-6S and WHF-16-3S) to 0.0068 ft/ft (monitoring 
wells WHF-l6-2S and WHF-16-4S). The average hydraulic gradients in each 
measurement event were 0.0063 ft/ft for January 1997 and 0.0060 ft/ft for Augus t 
1997. The overall average horizontal hydraulic gradient for all measurement 
events was 0.0061 ft/ft. 

Table 5-3 presents a summary of the vertical hydraulic gradients calculated for 
the Southwest Disposal Area. The vertical hydraulic gradients were calculated 
using six well pairs at Site 16 in January and August of 1997. Values calculated 
for the paired monitoring wells in January ranged from -0.0015 ft/ft (upward 
movement) to 0.023 ft/ft (downward movement). Vertical hydraulic gradients were 
mostly in a downward direction. 

Hydraulic Conductivity and Seepage Velocity. Thirteen slug tests were conducted 
during the RI and the hydraulic conductivity values calculated from slug test 
data are summarized in Table 5-4. A minimum of three trials of rising head slug 
tests were conducted for each monitoring well in the Southwest Disposal Area. 
A more detailed presentation of the evaluation of hydraulic conductivity data is 
presented in Section 2.3 (Table 2-2) of Technical Memorandum No.4, Hydrogeologic 
Assessment (ABB-ES, 1995c). ;-----, 

The average hydraulic conductivity values for individual monitoring wells at Site 
16 ranged from 0.27 feet per day (ft/day) (9.5xlO-s centimeters per second 
[cm/sec]) for WHF-16-3D to 46.5 ft/day (1.64xlO-z cm/sec) for WHF-16-3II. The 
geometric mean of the hydraulic conductivity values for Site 16 is 22.2 ft/day 
(7.8xlO-3 cm/sec) or approximately 8,000 feet per year. 

Seepage Velocity. Table 5-5 summarizes the average linear pore water velocity 
(seepage velocities) for the water table zone of the sand-and-gravel aquifer for 
sites in the Southwest Disposal Area. The calculations used an assumed effective 
porosity (n) of 0.35 for the area. The value represents silty through poorly 
graded sands (Fetter, 1988). Seepage velocities for Site 16 ranged from 0.56 to 
0.77 ft/day. 

5.3 GEOPHYSICAL RESULTS. A multi-instrument geophysical survey was conducted 
at Site 16 in May and June 1992 (ABB-ES, 1993). Results of the magnetic, EM 
conductivity, and EM in-phase surveys all confirmed the lateral extent of the 
landfill, as shown on figures in Appendix B. Anomalies observed during the Site 
16 survey are described below. 

Two main landfill features were interpreted from the EM and total field data sets 
(Figure 5-6). The feature located in the northern portion of the site is 
approximately 400 feet by 350 feet. The feature located in the southern portion 
of the site is more irregular in shape with approximate dimensions of 370 feet 
by 550 feet. The western boundary of both features extends, at least, to the 
western site boundary fence line; because of interference by the metallic 
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Table 5-1 
Summary of Water-Level Elevations 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

January 16 to 18, 1997 

Monitoring Well 
Well TOG 

Well Depth 
Elevation Depth to Groundwater 

Designation 
(msl) 

(feet BTOG) Groundwater Elevation 
(feet BTOG) (feet above msl) 

Southwest Disl!osal Area 

Site 15. Southwest Landfill 

WHF-15-1 66.35 73.60 24.54 41.81 

WHF-15-2S 59.58 32.90 16.79 42.79 

WHF-15-21 60.10 63.20 18.01 42.09 

WHF-15-2D 59,39 112.44 17.33 42.06 

WHF-15-3S 69.29 37.94 23.63 45.66 

WHF-15-31 69.69 87.83 24.25 45.44 

WHF-15-3D 69.44 119.48 23.59 45.85 

WHF-15-4S 143.29 109.15 95.55 47,74 

WHF-15-5S 104.14 68.18 62.34 41.80 

WHF-15-51 105.17 98 63.40 41.77 

WHF-15-5D 106.11 128.38 64.34 41.77 

WHF-15-6S 74.29 43.73 32.14 42.15 

WHF-15-60 75.08 123.36 33.19 41.89 

WHF-15-7S 120,18 88.85 73.36 47.09 

WHF-15-71 119.85 121.5 73,03 47.14 

WHF-15-7D 119.49 147.53 72.63 47.18 

WHF-15-8S 79.67 55 41.67 38.00 

WHF-15-81 79.48 85,2 41.48 38.00 

WHF-15-8D 79.08 115 41.09 37.99 

Site 16. Open Disposal Burning Area 

WHF-16-1 

WHF-16-2 

WHF-16-2S 

WHF-16-21 

WHF-16-3S 

WHF-16-31 

WHF-16-31J 

WHF-16-3D 

WHF-16-4S 

WHF-16-411 

WHF-16-4D 

See notes at end of table. 
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50.04 43.00 

82.19 74.20 

83.66 49.80 

80.60 130.14 

51.69 23.25 

51.31 52.87 

51.22 78.91 

51.40 118.08 

54.79 22.38 

53.01 64.80 

52.87 122.54 

10.26 39.76 

-- --
35.26 46.93 

33.88 46.72 

12.23 39.46 

12.04 39.27 

12.12 39.10 

8.34 43.06 

14.15 40.64 

12.81 40.20 

12.80 40.07 

5-7 

August 7 to 9, 1997 

Depth to Groundwater 
Groundwater Elevation 
(feet BTOG) (feet above msl) 

25.51 40.84 

18,09 41.49 

18,93 41.17 

18.24 41.15 

24.80 44.49 

25.57 44.12 
" 

24.85 44.59 

97.24 46.05 

63.40 40.74 

64.46 40.71 

65.40 40.71 

33.12 41.1'7 

34.15 40.9:3 

74.90 45.55 

74.56 45.61 

74.17 45.64 

41.79 37.813 

42.24 37.24 

42.35 36.73 

10.87 39.17 

-- --
36.49 45.70 

35.11 45.49 

12.92 38.?? 

12.67 38.64 

12.75 38.4i' 

9.28 42.1:~ 

14.86 39.93 

13.47 39.54 

13.45 39.4:~ 



Table 5-1 (Continued) 
Summary of Water-Level Elevations 

Remedial Investigation Report 
Site 16, Open Disposal and Burning kea 

Naval Air Station Whiting Field 
Milton, Aorida 

January 16 to 18, 1997 

Monitoring Well 
Well TOC 

Well Depth 
Elevation Depth to Groundwater 

Designation 
(msl) 

(feet BTOC) Groundwater Elevation 
(feet BTOG) (feet above msl) 

Southwest Disl!osal Area 

Site 16. Open Disposal Burning Area (Continued) 

WHF-16-5 37.54 

WHF-16-6S 56.57 

WHF-16-6D 56.77 

WHF-16-7S 38.27 

WHF-16-71 38.17 

WHF-16-7D 38.05 

Site 1466. Aviation Gas Disposal Area 

WHF-1466-6S 173.40 

WHF-1466-61 173.01 

WHF-1466-6D 173.21 

WHF-1466-6DD 172.86 

Notes: TOC = top-of-casing. 

WHF-S16.RI 
FGW.Ol.00 

msl = mean sea level. 
BTOC = below top of casing. 
-- = not available. 

10.00 3.35 34.19 

26 13.96 42.61 

62.1 14.18 42.61 

14 3.53 34.74 

46.5 2.11 36.06 

75.2 1.99 36.06 

173.09 118.48 54.61 

173.06 118.43 54.63 

173.05 118.50 54.55 

173.90 118.37 54.49 

5-8 

August 7 to 9, 1997 

Depth to Groundwater 
Groundwater Elevation 
(feet BTOG) (feet above msl) 

3.67 33.87 

14.73 41.84 

15.09 41.68 

4.00 34.27 

2.50 35.67 

2.39 35.66 

120.63 52.46 

120.61 52.45 

120.62 52.43 

120.49 52.37 
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Table 5-2 
Summary of Horizontal Hydraulic Gradients 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

January 16 to 18, 1997 

Well Distance Between Horizontal 
Designation Wells (feet) Water Level 

Gradient 
(msl) 

(tt/tt) 

Southwest Disl!osal Area 

Site 16, Open Disposal Burning Area 

WHF-16-2S 930 46.93 0.0068 

WHF-16-4S 40.64 

WHF-16-6S 540 42.61 0.0058 

WHF-16-3S 39.46 

Average gradient 0.0063 

Notes: 

WHF-S16.RI 
FGW.01.00 

msl = mean sea level. 
tt/tt = feet per foot. 

5-11 

August 7 to 9, 1997 

Horizontal 
Water Level 

Gradient 
(msl) 

(tt/tt) 

45.70 0.0062 

39.93 

41.84 0.0057 

38.77 

0.0060 



Table 5-3 
Summary of Vertical Hydraulic Gradients 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Bottom of Vertical Distance 
January 16 to 18, 1997 August 7 and 9, 1997 

Well Number Well Elevation Between Screens Groundwater Vertical 
Vertical 

Groundwater Vertical 
Vertical 

(msl) (feet) Elevation Gradient 
Flow Direction 

Elevation Gradient 
Flow Direction 

(msl) (ftjft) 1 (msl) (ftjft) 

Southwest Disl!osal Area 

Site 16, Open Disposal Burning Area 

WHF-16-3S 23.25 29.12 39.46 0.006 Downward 38.77 0.0045 Downward 

WHF-16-31 52.87 26.54 39.27 0.006 Downward 38.64 0.006 Downward 

WHF-16-311 78.91 39.17 39.10 0.101 Upward 38.47 -0.093 Upward 

WHF-16-3D 118.08 43.06 42.12 

WHF-16-4S 22.38 41.42 40.64 0.0106 Downward 39.93 0.009 Downward 

WHF-16-411 64.80 47.74 40.20 0.0027 Downward 39.54 0.0025 Downward 

WHF-16-4D 122.54 40.07 39.42 

WHF-16-6S 26 36.1 42.61 0.0 Stagnant 41.84 0.0044 Downward 

WHF-16-6D 62.1 42.61 41.68 

1 Vertical gradients are computed as follows: the difference between groundwater elevations of associated monitoring wells is divided by the vertical distance 
between screened intervals. 

Notes: msl = mean sea level. 
ftjft = feet per foot. 

) ) ) 



WHF·S16.RI 
FGW.Ol.00 

Table 5-4 
Summary of Hydraulic Conductivity (K) Data from Slug Tests 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Well Number I Range of K I Number of I Average K I Average K I (ft/day) Usable Runs (ft/min) (ft/day) 

Site 16. Open Disposal Burning Area 

WHF-16-2S 27.20 to 30.96 4 0.020015 28.8 

WHF-16-21 9.18 to 10.39 4 0.00676 9.7 

WHF-16-3S 3.99 to 4.55 3 0.0298 42.9 

WHF-16-31 4.92 to 5.28 5 0.00352 5.06 

WHF-16-311 43.9 to 49.1 3 0.03228 46.5 

WHF-16-3D 0.27 to 0.299 3 0.00019 0.27 

Geometric Mean 22.2 

Notes: Average is the arithmetic average 

ft/day = feet per day. 
ft/min = feet per minute. 
em/sec = centimeters per second. 

5-13 

Average K 
(em/sec) 

1.01x10·5 

3.4x10'· 

1.51x10·5 

1.78x10·4 

1.64x10·5 

9.5x1O·2 

7.8x10·4 



Table 5-5 
, Summary of Seepage Velocities 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Investigation Monitoring 
Horizontal' K2 Effective 

Seepage 
Gradient Velocity 

Area Well Pair 
(ft/ft) 

(ft/day) Porosity (n) 
(ft/day)3 

Site 16, Open Disposal Burning Area WHF-16-4S and WHF-16-2S 0.0069 28.8 0.35 0.56 

WHF-16-6S and WHF-16-3S 0.0063 42.9 0.35 0.77 

Arithmetic average 0.38 

, Horizontal gradients are the average value for all groundwater measurements performed between September 30, 1993, and November 9, 1996. 
2 The K is averaged where values are available for both wells in the well pair. 
3 The seepage velocity is computed as follows: seepage velocity = (horizontal gradient) X (K)/(effective porosity). 

Notes: ft/ft = feet per foot. 
K = hydraulic conductivity. 
ft/day = feet per day. 

) ) ) 
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fencing, EM induction could not be used in proximity of the fence to accurately 
define and confirm the actual boundary. 

Several small geophysical anomalies were detected east of the southern landfill 
feature (Figure 3-1). These smaller features were interpreted to be random 
disposal areas, rather than points of controlled filling activities. A mounded 
feature, located at grid coordinates 680E, 1905 (Figure B-1, Appendix B of this 
report) was associated with a high amplitude magnetic anomaly and a conductivity 
anomaly. This suggests a pit may have been dug at this location and filled with 
ferromagnetic metal and subsequently covered. 

The survey grid was extended to the east in an attempt to extend past all the 
anomalies. But after three attempts, it was discontinued because these isolated 
anomalies appeared to be not associated with the open disposal activities at Site 
16. The potential for the existence of buried drums at this location was not 
investigated further. 

5.4 SOIL GAS SURVEY. The soil gas screening program consisted of sampling 60 
locations at Site 16 (Figure 3-1). The soil gas samples were analyzed in the 
field with either a Portafid II~ or a Foxboro OVA-128~ OVA and recorded. The 
methodology is described in Section 3.1 of this report. Table 5-6 presents the 
analytical results obtained from the soil gas survey including total VOC::; and 
methane (filtered reading) from depths of 1.5 and 3.0 feet bls. Figures 5-7 
through 5-10 present these results as isopleth maps that were prepared using the 
data generated by the soil gas screening event. These figures show that soil gas 
samples collected near the eastern boundary of the site have measurable 
concentrations of total VOCs and methane. This suggests that land- filled 
materials are generating the organic vapors. 

5.5 SURFACE SOIL ANALYTICAL RESULTS. Tables 5 - 7 and 5 - 8 summarize the 
analytical results for organic and inorganic analytes detected in the 20 surface 
soil samples and 3 duplicates collected at Site 16. Tables 5-9, 5-10, and 5-11 
summarize the frequency of detection, range of detection limits, range of 
detection concentrations, mean of detected concentrations, and background 
screening values for the combined background data set for Troup loamy sand and 
Lakeland sand soil types, and SCTLs for Florida and the USEPA Region III RBCs 
(Florida Department of Environmental Protection [FDEP], 1999). The surface soil 
sample locations arid analytical results above SCTLs are shown on Figure 5 ·-11. 

Organic analytes detected in surface soil samples consist of 2 VOCs, 14 SVOCs, 
6 pesticides, and 2 PCBs. 

VOCs. Toluene and xylenes (total) were the only VOCs detected in the 20 surface 
soil samples (and two duplicates) collected at Site 16. Toluene was detected in 
one sample (16S0050l) at a concentration of 1.0 micrograms per kilogram (}.tg/kg). 
Xylenes (total) were detected in three samples (16-SL-Ol, l6-SL-02, and l6-SL-03) 
at a concentrations ranging from 1.0 to 5.0 ~g/kg. Detected concentrations of 
the two VOCs are lower than the Florida residential and industrial SCTLs and the 
USEPA Region III RBCs for residential- and industrial-use soil. 

TCLSVOCs. Anthracene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 
benzo(g,h,i)perylene, benzo(k)fluoranthene, carbazole, chrysene, dibenzo(a,h)­
anthracene, f1uoranthene, indeno (1,2,3 - cd)pyrene, phenanthrene, pyrene, and 
bis(2-ethylhexyl)phthalate were detected in surface soil samples collected at 
Site 16. 

WHF-S16.RI 
FGW.Ol.00 5-15 



Table 5-6 
Summary of Active Soil Gas Survey, July 26 through August 14, 1995 

Depth 
Sample 10 

(feet) 

16VOll 1.5 

3.0 

16V012 1.5 

3.0 

16V013 1.5 

3.0 

16V014 1.5 

3.0 

16V015 1.5 

3.0 

16V016 1.5 

3.0 

16V017 1.5 

3.0 

16V018 1.5 

3.0 

16V019 1.5 

3.0 

16V020 1.5 

3.0 

16V021 1.5 

3.0 

16V022 1.5 

3.0 

16V023 1.5 

3.0 

16V024 1.5 

3.0 

16V025 1.5 

3.0 

16V026 1.5 

3.0 

16V027 1.5 

3.0 

See notes at end of table. 

WHF-S16.AI 
FGW.Ol.00 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Total vae Methane MethanefVOe 
(ppm) (ppm) (percent) 

0 0 NA 

0 0 NA 

1 0 0 

120 80 67 

4 1 25 

W W NA 

0 0 NA 

0 0 NA 

0 0 NA 

0 0 NA 

2 0 0 

0 0 NA 

0 0 NA 

W W NA 

2 0 0 

W W NA 

2 0 0 

3 0 0 

0 0 NA 

0 0 NA 

0 0 NA 

0 0 NA 

0 0 NA 

0 0 NA 

NS NS NA 

NS NS NA 

0 0 NA 

0 0 NA 

0 0 NA 

0 0 NA 
/ 

0 0 NA 

0 0 NA 

1 0 0 

3 0 0 

5-16 

Rinsate 
Blank 
(ppm) 

0 

2 

0 

0 

0 

1 

3 

1 

1 

2 

0 

1 

0 

0 

0 

0 

6 



Table 5-6 (Continued) 
Summary of Active Soil Gas Survey, July 26 through August 14, 1995 

Depth 
Sample ID 

(feet) 

16V028 1.5 

3.0 

16V029 1.5 

3.0 

16V030 1.5 

3.0 

16V031 1.5 

3.0 

16V032 1.5 

3.0 

16V033 1.5 

3.0 

16V034 1.5 

3.0 

16V035 1.5 

3.0 

16V036 1.5 

3.0 

16V037 1.5 

3.0 

16V038D 1.5 

3.0 

16V039 1.5 

3.0 

16V040 1.5 

3.0 

16V041 1.5 

3.0 

16V042 1.5 
, 

3.0 

16V043 1.5 

3.0 

16V044 1.5 

3.0 

See notes at end of table. 

WHF-S16.RI 
FGW.Ol.00 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Total vae Methane Methane (Voe 
(ppm) (ppm) (percent) 

a a NA 

a a NA 

NS NS NA 

27 27 100 

a a NA 

a a NA 

a a NA 

3 a a 
a a NA 

a a NA 

2 1 50 

70 70 100 

a a NA 

2,000 1,500 75 

2 2 100 

>5,000 >5,000 NA 

W W NA 

w W NA 

a a NA 

a a NA 

a a NA 

2,500 1,500 60 

a a NA 

a a NA 

a a NA 

a a NA 

a a NA 

a a NA 

a a NA 

a a NA 

a a NA 

2 a a 
600 300 50 

1,300 1,300 100 

5-17 

Rinsate 
Blank 
(ppm) 

a 

a 

1 

a 

1 

1 

a 

a 

a 

a 

a 

a 

a 

a 

2 

a 

a 



Table 5-6 (Continued) 
Summary of Active Soil Gas Survey, July 26 through August 14, 1995 

Depth 
Sample 10 

(feet) 

16V045 1.5 

3.0 

4.5 

6.0 

16V046 1.5 

3.0 

16V047 1.5 

3.0 

16V048 1.5 

3.0 

16V049 1.5 

3.0 

16V050 1.5 

3.0 

16V051 1.5 

3.0 

16V052 1.5 

3.0 

16V053 1.5 

3.0 

16V054 1.5 

3.0 

16V055 1.5 

3.0 

16V056 1.5 

3.0 

16V057 1.5 

3.0 

16V058 1.5 

3.0 

16V059 1.5 

3.0 

16V060 1.5 

3.0 

See notes at end of table. 

WHF-S16.RI 
FGW.Ol.00 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Aorida 

Total VOG Methane Methane ;VOG 
(ppm) (ppm) (percent) 

0 0 NA 

>5,000 >5,000 NA 

>1,000 >1,000 NA 

>1,000 >1,000 NA 

0 0 NA 

0 0 NA 

0 0 NA 

3 1 33 

0 0 NA 

0 0 NA 

0 0 NA 

0 0 NA 

0 0 NA 

0 0 NA 

0 0 NA 

0 0 NA 

0 0 NA 

2 2 NA 

1 0 0 

NS NS NA 

0 0 NA 

0 0 NA 

1,200 1,200 100 

1,800 1,800 100 

0 0 NA 

0 0 NA 

0 0 NA 

0 0 NA 

0 0 NA 

0 0 NA 

0 0 NA 

0 0 NA 

0 0 NA 

0 0 NA 

5-18 

Rinsate 
Blank 
(ppm) 

0 

0 

2 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 



Table 5-6 (Continued) 
Summary of Active Soil Gas Survey, July 26 through August 14, 1995 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Reid 
Milton, Florida 

Depth Total VOG Methane 
Sample ID 

(feet) (ppm) (ppm) 

16V061 1.5 0 0 

3.0 0 0 

16V062 1.5 5 0 

3.0 0 0 

16V063 1.5 0 0 

3.0 0 0 

16V064 1.5 0 0 

3.0 0 0 

16V065 1.5 0 0 

3.0 0 0 

16V066 1.5 0 0 

3.0 0 0 

16V067 1.5 0 0 

3.0 0 0 

16V068 1.5 0 0 

3.0 0 0 

16V069 1.5 0 0 

3.0 0 0 

16V070 1.5 0 0 

3.0 0 0 

Notes: ID = identification. 
VOG = volatile organic compound. 

WHF-S16.RI 
FGW.Ol.00 

ppm = parts per million. 
W = water saturated soil 
NA = not applicable. 
NS = not sampled. 
> = greater than. 

5-19 

Methane ;VOG 
(percent) 

NA 

NA 

0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Rinsate 
Blank 
(ppm) 

0 

1 

0 

0 

0 

1 

2 

0 

0 

0 
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Table 5-7 
Organic Analytes Detected in Site 16 Surface Soil Samples 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Location Identifier: 16-SL-Ol 16-SL-02 16-SL-03 16S001 16S001 16SOO2 16S003 16S004 

Sample Identifier: 16-SL-Ol 16-SL-02 16-SL-03 16S00101 16S00101O 16S00201 16S00301 16S00401 

Date Sampled: l'-AUG-92 "-AUG-92 "-AUG-92 08-JAN-96 08-JAN-96 09-JAN-96 09-JAN-96 08-JAN-96 

Laboratory Sample No.: 522454002 S22454003 S22454004 RA856001 RA856018 RA856006 RA856oo7 RA856oo3 

Volatile Organic Coml!ounds (pg/kg) 

Toluene -- -- -- -- - -- -- --
Xylenes (total) 5J 2J 1 J -- -- -- -- --
Semivolatile Organic Coml!0unds (pg/kg) 

Anthracene -- -- -- -- -- -- -- --
Benzo(a)anthracene -- -- -- -- -- -- -- --
Benzo(a)pyrene -- -- -- -- -- -- -- --
Benzo (b )fluoranthene -- -- -- -- -- -- -- --
Benzo(g,h,i)perylene -- -- -- -- -- -- -- --
Benzo(k)fluoranthene -- -- -- -- -- -- -- --
Carbazole -- -- -- -- -- -- - --
Chrysene -- -- -- -- -- -- -- --
Dibenzo(a,h)anthracene -- -- -- -- - -- -- --
Fluoranthene - -- -- -- -- -- -- --
Indeno(l,2,3-cd)pyrene -- -- -- -- -- -- -- --
Phenanthrene -- -- -- -- -- -- -- --
Pyrene - -- -- -- -- -- -- --
bls(2-Ethylhexyl)phthalate -- -- 43 J -- -- -- -- --
Pesticides and PCBs (pg/kg) 

4,4'-000 -- -- - -- -- -- -- --
4,4'-DDE -- 5.5 J 5.5 J 3.2 J 2J -- -- --
4,4'-DDT -- 9.1 J 5.2 J 3.8 J 2.7 J -- -- --
Aroclor -1254 -- -- -- -- -- -- 36 J --
Aroclor -1260 -- -- -- -- -- -- -- --
Dieldrin 33 -- -- -- -- -- 2.5 J --
alpha-Chlordane - -- -- -- -- -- -- --
gamma-Chlordane -- -- -- -- -- -- -- --
See notes at end of table. 
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Table 5-7 (Continued) 
Organic Analytes Detected in Site 16 Surface Soil Samples 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Reid 
Milton, Florida 

Location Identifier: 16S005 16S006 16S007 16S008 16S009 16S010 16S010 16S011 

Sample Identifier: 16S00501 16S00601 16S00701 16Soo801 16S00901 16S01001 16S01001O 16S01101 

Date Sampled: 08-JAN-96 09-JAN-96 10-JAN-96 09-JAN-96 08-JAN-96 09-JAN-96 09-JAN-96 10-JAN-96 

Laboratory Sample No.: RA856002 RA856009 RA870004 RA856oo8 RA856oo4 RA856014 RA856015 RA870005 

Volatile Organic Com~ounds lpg/kg) 

Toluene 1 J -- -- -- -- -- -- --
Xylenes (totall -- -- -- -- -- -- -- --
Semivolatile Organic Com~ounds lpg/kg) 

Anthracene -- 95 J -- -- -- -- -- --
Benzo(alanthracene -- 2,300 250 J -- 67 J -- -- 56 J 

Benzo(alpyrene -- 3,100 310 J -- 130 J -- -- 71 J 

Benzo(blfluoranthene. -- 3,600 350 J -- 300 J -- -- 86 J 

Benzo(g,h,ilperylene -- 1,200 120 J -- -- -- -- --
Benzo(klfluoranthene -- 3,200 340 J - -- -- -- 73 J 

Carbazole -- 97 J -- -- -- -- -- --

Chrysene -- 3,200 270 J -- 120 J -- -- 62 J 

Dibenzo (a,h lanthracene -- 700 110 J -- -- -- -- --
Fluoranthene -- 2,300 260 J -- 86 -- -- 59 J 

Indeno(l,2,3-cdlpyrene -- 1,900 240 J -- 90J -- -- --
Phenanthrene -- 440 52 J -- -- -- -- --
Pyrene -- 1,700 170 J -- 150 -- -- 44 J 

bis(2-Ethylhexyllphthalate -- -- 110 J 50 J -- -- 58 J 78 J 

Pesticides and PCBs lpg/kg) 

4,4'-000 -- -- 18 J -- -- -- -- 2.1 J 

4,4'-DDE -- 100 53 -- 11 13 J 22 51 

4,4'-DDT -- 89 22 -- 16 6.4 J 9 28 

Aroclor-1254 -- -- -- 130 -- -- -- --
Aroclor -1260 -- -- -- - -- 48 J 110 J --
Dieldrin -- 130 -- 9.2 17 33 J 60 --
alpha-Chlordane -- -- -- -- 2.6 J 6.8 J 12 J --
gamma-Chlordane -- -- -- -- 2.2 J 4J 7.9 J --
See notes at end of table. 



Table 5-7 (Continued) 
Organic Analytes Detected in Site 16 Surface Soil Samples 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Location Identifier: 16S012 16S013 16S014 16S015 16S016 16S017 

Sample Identifier: 16S01201 16S01301 16S01401 16S01501 16S01601 16S01701 

Date Sampled: 09-JAN-96 09-JAN-96 10-JAN-96 08-JAN-96 10-JAN-96 10-JAN-96 

Laboratory Sample No.: RA856010 RA856011 RA870003 RA856005 RA870007 RA870006 

Volatile Organic Com(!ounds (pg/kg) 

Toluene -- -- -- -- -- --
Xylenes (total) -- -- -- -- -- --
Semivolatile Organic Coml!0unds (pg/kg) 

Anthracene -- -- -- -- -- --

Benzo(a)anthraeene -- -- -- -- -- --
Benzo(a)pyrene 120 J -- -- -- -- --
Benzo(b)fluoranthene -- -- -- -- -- --
Benzo(g,h,i)perylene 490 -- -- -- - --
Benzo(k)fluoranthene -- -- -- -- -- --
Carbazole -- -- -- - - --
Chrysene 54 J -- -- -- -- --
Dibenzo (a,h )anthraeene -- -- -- - -- --
Fluoranthene -- -- -- -- -- --
Indeno(l,2,3-ed)pyrene 62 J -- -- -- -- --
Phenanthrene -- -- -- -- -- --
Pyrene -- -- -- -- -- --
bis(2-Ethylhexyl)phthalate -- -- -- -- 45 J 48 J 

Pesticides and PCBs (pg/kg) 

4,4'-000 -- -- -- -- -- --
4,4'-DDE 26 J -- -- -- -- --
4,4'-DDT 7.1 J -- -- -- -- --
Aroelor -1254 -- -- -- -- -- --
Aroelor -1260 -- -- -- -- -- --

See notes at end of table. 
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Table 5-7 (Continued) 
Organic Analytes Detected in Site 16 Surface Soil Samples 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Location Identifier: 16S012 16S013 16S014 16S015 16S016 16S017 

Sample Identifier: 16501201 16S01301 16S01401 16S01501 16S01601 16S01701 

Date Sampled: 09-JAN-96 09-JAN-96 10-JAN-96 08-JAN-96 10-JAN-96 10-JAN-96 

Laboratory Sample No.: RA856010 RA856011 RA870003 RA856005 RA870007 RA870006 

Pesticides and PCBs lPg/kg) (Continued) 

Dieldrin 2.9 J 7.2 J -- -- -- --
alpha-Chlordane -- 1.6 J -- -- -- --
gamma-Chlordane -- 1 J -- -- -- --
Notes: Jig/kg = micrograms per kilogram. 

-- = analyte not detected. 
J = estimated value. 
PCB '" polychlorinated biphenyl. 
DOD '" dichlorodiphenyldichloroethane. 
DOE '" dichlorodiphenyldichloroethene. 
DDT", dichlorodiphenyltrichloroethane. 



Table 5-8 
Inorganic Analytes Detected in Site 16 Surface Soil Samples 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Location Identifier: 16-SL-01 16-SL-02 16-SL-03 16S001 16S001 16S002 16Soo3 16SOO4 

Sample Identifier: 16-SL-01 16-SL-02 16-SL-03 16S00101 16S00101D 16Soo201 16S00301 16Soo401 

Date Sampled: 11-AUG-92 11-AUG-92 11-AUG-92 08-JAN-96 08-JAN-96 09-JAN-96 09-JAN-96 08-JAN-96 

Laboratory Sample No.: S22454002 S22454003 S22454004 RA856001 RA856018 RA856006 RA856007 RA856oo3 

Inorganic Anal~e8 (mg/kgl 

Aluminum 10,900 18,600 14,200 4,250 J 5,840 J 6,570 J 10,600 J 11,100 J 

Antimony -- -- -- -- -- -- -- --
Arsenic 1.9 J 1.4 J 3.1 0.94 J 1.2 J 1.6 J 2.5 J 1.5 J 

Barium 19.4 J 14.7 J 42.9 J 13.2 J 13.6 J 11.2 J 42.8 J 13.1 J 

Beryllium 0.12 J 0.12 J 0.12 J 0.09 J -- -- 0.11 J 0.09 J 

Cadmium -- -- 1.6 0.28 J 0.3 J 0.36 J 0.43 J 0.25 J 

Calcium 427 J 345 J 1,180 J 210 J 173 J 260 J 907 J 80.8 J 

Chromium 10.5 14.7 14.9 4 5.8 4.5 11.2 10.3 

Cobalt 1.3 J 0.95 J 1.7 J -- -- -- 1.4 J --
Copper 9.7 8.3 50.8 4.8 J -- 3.8 J 13.2 4.4 J 

Cyanide -- -- -- 0.12 J 0.12 J -- 0.13 J --
Iron 6,300 8,150 13,600 2,340 J 2,910 J 4,090 J 5,450 J 5,160 J 

Lead 76 6.7 J 121 7.8 J 7.5 J 6.5 J 74.3 J 4.4 J 

Magnesium 106 J 134 J 228 J 103 J 150 J 91.3 J 264 J 127 J 

Manganese 80.3 19.2 228 185 151 97.2 123 95.8 

Mercury -- -- 0.1 -- -- -- -- --
Nickel -- - 5.5 J -- 1.9 J -- 2.7 J 2.3 J 

Potassium -- -- 230 J -- -- -- -- --
Selenium -- -- -- 0.19 J -- -- -- 0.15 J 

Silver -- -- 0.87 J -- -- -- -- --
Sodium 196 J 189 J 232 J 129 J -- 120 J 157 J --
Thallium -- -- -- -- -- -- 0.18 J 0.13 J 

Vanadium 23.2 28.9 22.7 6.8 J 8.6 J 10.2 J 19.4 17.5 

Zinc 22.7 12.5 128 6.4 6.9 8 59.2 6.3 

See notes at end of table. 
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Table 5-8 (Continued) 
Inorganic Analytes Detected in Site 16 Surface Soil Samples 

Remedial Investigation Report 
8ite 16, Open Disposal and Burning Area 

Naval Air 8tation Whiting Field 
Milton, Florida 

Location Identifier: 168005 168006 168007 168008 168009 168010 165010 168011 

8ample Identifier: 16800501 16500601 16500701 16800801 16500901 16801001 165010010 16801101 

Date Sampled: 08·JAN·96 09·JAN·96 10·JAN·96 09·JAN·96 08·JAN·96 09·JAN·96 09·JAN·96 10·JAN·96 

Laboratory Sample No.: RA856002 RA856009 RA870004 RA856008 RA856004 RA856014 RA856015 RA870005 

Inorganic Anailltes (mg/kg) 

Aluminum 5,610 J 7,890 J 8,820 J 9,300 J 8,050 J 2,000 J 1,780 J 8,210 J 

Antimony . , .. 5.9 J .' .. .. .. . . 
Arsenic 1.3 J 2.2 J 5.6 3.4 2.8 0.76 J 0.64 J 12.1 

Barium 6.1 J 53.6 257 13.3 J 55.7 4.9 J 4J 92.5 

Beryllium 0.06 J 0.08 J .. 0.11 J 0.11 J .. .. 0.06 J 

Cadmium - 2.2 7.6 .- .. .. .. .. 

Calcium 70.8 J 796 J 2,350 302 J 1,080 101 J 99.8 J 1,230 

Chromium 4 11.5 29.2 11 11.3 3.9 3.3 24.5 

Cobalt 0.69 J 1.5 J 4.1 J - .. .. . . 3.9 J 

Copper - 71.7 202 5.2J 20 10.2 8.6 139 

Cyanide 0.14 J 0.2 J .. .- 0.18 J 0.1 J 0.17 J .. 

Iron 3,220 J 10,300 J 30,300 6,380 J 5,370 J 1,470 J 1,310 J 48,900 

Lead 5.2 J 236 J 759 19.8 J 173 J 13.5 J 12.4 J 436 

Magnesium 82.7 J 154 J 443 J 54.6 J 298 J 38.5 J 29.9 J 255 J 

Manganese 112 132 275 21.5 120 5.6 4.9 270 

Mercury . , 0.09 0.65 J - .. 0.2 0.17 0.18 J 

Nickel - 4J 17.7 - 5.1 J .. .. 26 

Potassium - .. 180 J . - .. - 77.6 J 107 J 

Selenium 0.15 J .. .. - .. 0.13 J .. .. 

Silver - 1.2 J 7.1 - .. 4.1 3.6 2.2 J 

Sodium ., 137 J 361 J 149. J 124 J 139 J 118 J 189 J 

Thallium - .. .. . . .. .. . . .. 
Vanadium 7.3 J 14.9 14.4 28.2 21,8 3.4 J 3.2 J 16.7 

Zinc 4.8 155 773 13.1 161 4.1 J 3.4 J 488 

See notes at end of table. 



Table 5-8 (Continued) 
Inorganic Analytes Detected in Site 16 Surface Soil Samples 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Location Identifier: 16S012 16S013 16S014 16S015 16S016 16S017 

Sample Identifier: 16S01201 16S01301 16S01401 16S01501 16S01601 16S01701 

Date Sampled: 09-JAN-96 09-JAN-96 10-JAN-96 08-JAN-96 10-JAN-96 10-JAN-96 

Laboratory Sample No.: RA856010 RA856011 RA870003 RA856005 RA870007 RA870006 

Inorganic Anailltes (mg/kg) 

Aluminum 13,900 J 9,130 J 8,050 J 5,010 J 7,280 J 4,320 J 

Antimony -- -- -- -- -- --
Arsenic 6.6 1.6 J 1.5 J 1.4 J 2.2 J 1.3 J 

Barium 39.5 J 12.3 J 19.7 J 7.8 J 10.7 J 6.7 J 

Beryllium 0.23 J 0.1 J 0.09 J 0.06 J -- --
Cadmium 2.1 0.21 J 0.21 J 0.23 J 0.38 J 0.26 J 

Calcium 658 J 441 J 670 J 96.5 J 327 J 158 J 
C11 
~ Chromium 19.3 8 5.4 3.2 5.5 3.5 
o 

Cobalt 1.2 J 0.7 J 0.85 J -- -- --

Copper 80.1 5.6 6.1 2.9 J 5.4 J 5.8 

Cyanide 0.16 J -- -- 0.51 J -- --
Iron 13,500 J 4,760 J 4,030 2,920 J 5,290 3,070 

Lead 128 J 60 J 22.9 4.4 J 15.8 29.6 

Magnesium 168 J 142 J 186 J 84.2 J 95.8 J 56.6 J 

Manganese 88.1 54.7 372 253 32.3 34.3 

Mercury 0.11 -- 0.05 J -- 0.06 J 0.06 J 

Nickel 5.9 J -- 4.1 J -- -- 2.5 J 

Potassium -- -- 69.7 J -- 76.9 J --
Selenium 0.19 J -- 0.15 J 0.2 J -- --
Silver 1.3 J -- -- -- -- --

See notes at end of table. 
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Table 5-8 (Continued) 
Inorganic Analytes Detected in Site 16 Surface Soil Samples 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

location Identifier: 16S012 16S013 16S014 16S015 16S016 16S017 

Sample Identifier: 16S01201 16S01301 16S01401 16S01501 16S01601 16S01701 

Date Sampled: 09-JAN-96 09-JAN-96 10-JAN-96 08-JAN-96 10-JAN-96 10-JAN-96 

laboratory Sample No.: RA856010 RA856011 RA870003 RA856005 RA870007 RA870006 

'norganic Ana'ytes (mg/kg) (Continued) 

Sodium 145 J 117 J 181 J 114 J 186 J 170 J 

Thallium -- -- -- -- -- --
Vanadium 26.5 14 11.2 7J 13.3 7.3 J 

Zinc 177 16.3 8 4.7 16.7 14.7 

Notes: mg/kg = milligrams per kilogram. 
J = estimated value. 
-- = analyte not detected. 



Table 5-9 
Comparison of Analytes Detected in Background Surface Soil Samples for the Troup Loamy Sand and Lakeland Sand 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

USEPA Region III 
Soil Cleanup 

Frequency of Range of Detection 
Range of 

Mean of Detected 
Background 

RBCs 
Target Levels for 

Analyte 
Detection 1 Limits 

Detected 
Concentrations3 Screening 

Residential/ 
Florida 

Concentrations 2 Values' Residential! IndustrialS 
Industrial/Leachabilitl 

Volatile Organic Coml!0unds lpg/kg' 

None detected 

Semivolatile Organic Coml!ounds lpg/kg' 

None detected 

Pesticides and PCBs lpg/kg' 

none detected 

Inorganic Coml!ounds (mg/kg' 

Aluminum 11/11 40 to 40 2,510 to 21,300 6,750 13,500 87,800/200,000 72,000/-/SPLp1O 

Antimony 2/11 2.6 to 12 2.9 to 5 4 8 83.1/82 26/240/5 

Arsenic 11/11 2 to 2 0.655* to 3.7 1.3 2.6 70.43/3.8 0.8/4.62/29 

Barium 11/11 40 to 40 2.7 to 26.2 9.4 18.8 8550/14,000 110/87,000/1,600 

Beryllium 5/11 0.05 to 1 0.05 to 0.35 0.18 0.36 716/410 120/800/63 

Cadmium 3/11 0.58 to 1 0.22 to 0.9 0.49 0.98 83.9/100 75/1,300/8 

Calcium 11/11 1,000 to 1,000 82 to 401 223 446 --/-- --/--/--
Chromium 11/11 2 to 2 2.4 to 16.3 5 10 823/610 210/420/38 

Cobalt 8/11 0.33 to 10 0.75 to 3* 1.4 2.8 8470/12,000 4,700/110,000/SPLp1O 

Copper 9/11 5 to 5 2.1 to 8.5 4 8 8310/8,200 110/76,000/SPLp1O 

Iron 11/11 20 to 20 2,225* to 12,400 3,872 7,744 82,300/61,000 23,000/480,000/SPLp1O 

Lead 11/11 0.6 to 1 1.8 to 9.8 5.1 10.2 9400 400/920/SPLp1O 

Magnesium 11/11 1,000 to 1,000 62.85* to 316 122 244 --/-- --/--/--
Manganese 11/11 3 to 3 20.8* to 314 162 324 8160/4,100 1,600/22,000/SPLp1O 

Mercury 4/11 0.03 to 0.1 0.04 to 0.07 0.06 0.12 82.3/ 61 3/26/2.1 

Nickel 4/11 2.3 to 8 1.7 to 5.9 3.4 6.8 8160/4,100 110/28,000/130 

Potassium 3/11 128 to 1,000 81.3* to 96.8 88.5 177 --/-- --/--/--
See notes at end of table. 
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Table 5-9 (Continued) 
Comparison of Analytes Detected in Background Surface Soil Samples for the Troup Loamy Sand and Lakeland Sand 

Analyte 
Frequency of 

Detection' 
Range of Detection 

Limits 

Inorganic Analvtes (mg/kg) (Continued) 

Selenium 5/11 0.39 to 1 

Silver '1/11 0.32 to 2 

Sodium 11/11 1,000 to 1,000 

Thallium 1/11 0.44 to 2 

Vanadium 11/11 10 to 10 

Zinc 10/11 4 to 4 

Cyanide 1/11 0.23 to 0.5 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Range of 
Detected 

Concentrations2 

0.15* to 0.4 

0.35 to 0.35 

143 to 265* 

0.58* to 0.58* 

4.95* to 31.1 

4.3 to 16.3 

0.14 to 0.14 

Mean of Detected 
Concentrations' 

0.23 

0.35 

191 

0.58 

9.5 

7.9 

0.14 

Background 
Screening 

Values4 

0.46 

0.70 

382 

1.16 

19 

15.8 

0.28 

USEPA Region '" 
RBCs 

Residential/ 
Industrial5 

839/1,000 

839/1,000 

--/--
85.5/14 

855/1,400 

82,300/61,000 

8160/4,100 

Soil Cleanup 
Target levels for 

Florida 
Residentialj 

Industrial/leachabilitl 

390/10,000/5 

390/9,100/17 

--/--/--
--/--/--

15/7,400/980 

23,000/560,000/6,000 

30/28,000/40 

, Frequency of detection is the number of samples in which the analyte was detected divided by the total number of samples analyzed (excluding rejected values). 
2 Value indicated by an asterisk is the average of a sample and its duplicate. If the target analyte is not detected in either the environmental sample or associated 
duplicate, the value used for the nondetection is one-half the reporting limit. 
3 The mean of detected concentrations is the arithmetic mean of all environmental samples in which the analyte was detected; it includes a single value for an 
environmental sample and associated duplicate. The arithmetic mean does not include those environmental samples in which the analyte was not detected. 

) 

4 The background screening value for organics is the mean detected concentration and will not be used for screening purposes in the risk assessment. The 
background screening value for inorganics is two times the mean detected background concentration and will be used for screening purposes in the risk assessment. 
S Source: USEPA Region 1/1 RBC Table (October 1, 1998). 
e Source: Soil Cleanup Target levels for Chapter 62-777, Florida Administrative Code (FDEP, 1999). 
7 The values correspond to a human cancer risk level of 1 in 1,000,000. 
8 The calculated values correspond to a non cancer hazard quotient of 0.1. 
9 Office of Solid Waste and Emergency Response Directive No. 9355.4-12, Revised Interim Recommended Soil Cleanup for CERCLA and RCRA Sites (USEPA, 1994c). 
'0 leachability values may be derived using the SPlP test to calculate site-specific soil cleanup target levels or may be determined using the toxicity characteristic 
leaching procedure in the event oily wastes are present. 
" FDEP-approved site-specific soil cleanup target level for arsenic at covered landfill sites (Appendix K). 

Notes: USEPA = U.S. Environmental Protection Agency. 
RBC = risk-based concentration. 
TCl = target compound list. 
pg/kg = micrograms per kilogram. 

PCB = polychlorinated biphenyl. 
mg/kg = milligrams per kilogram. 
-- = criteria not available. 



Table 5-10 
Summary of Organic Compounds Detected in Site 16 Surface Soil Samples 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Frequency Reporting Detected Mean of Background USEPA Region III RBCs 
Soil Cleanup Target 

Levels for Florida 
Analyte of Limits Concentrations Detected Screening Residential/ 

Residential/ 
Detection' Range Range2 Concentrations3 Values' Industrial5 

Industrial/Leachability6 

Volatile Organic Coml!ounds (pg/kg) 

Toluene 1/20 6 to 13 1 1 NO 81,600,000/41,000,000 380,000/2,600,000/500 

Xylenes (total) 3/20 6 to 13 1 to 5 2.7 NO 816,000,000/410,000,000 5,900,000/40,000,000/200 

Semivolatile Organic Coml!ounds (pg/kg) 

Anthracene 1/20 350 to 420 95 95 NO 82,300,000/61,000,000 18,000,000/260,000,000/2,500,000 

Benzola)anthracene 4/20 350 to 420 56 to 2,300 668 NO 7870/7,800 1,400/5,000/3,200 

Benzola)pyrene 5/20 350 to 840 71 to 3,100 746 NO 787/780 100/500/8,000 

Benzolb)fluoranthene 4/20 350 to 840 86 to 3,600 1,084 NO 7870/7,800 1,400/4,800/10,000 

Benzo(g,h,i)perylene 3/20 350 to 420 120 to 1,200 603 NO --/-- 2,300,000/41,000,000/32,000,000 

Benzo(k)fluoranthene 3/20 350 to 420 73 to 3,200 1,204 NO 78,700/78,000 15,000/52,000/25,000 

Carbazole 1/17 350 to 420 97 97 NO 732,000/290,000 53,000/190,000/600 

Chrysene 5/20 350 to 420 54 to 3,200 741 NO 787,000/780,000 140,000/450,000/77,000 

Dibenzo(a,h)anthracene 2/20 350 to 420 110 to 700 405 NO 787/780 100/500/30,000 

Auoranthene 4/20 350 to 420 59 to 2,300 676 NO 8310,000/8,200,000 2,900,000/48,000,000/1,200,000 

IndenoI1,2,3-cd)pyrene 4/20 350 to 420 62 to 1,900 573 NO 7870/ 7,800 1,500/5,300/28,000 

Phenanthrene 2/20 350 to 420 52 to 440 246 NO --/-- 2,000,000/30,000,000/250,000 

Pyrene 4/20 350 to 420 44 to 1,700 516 NO 8230,000/6,100,000 2,200,000/37,000,000/880,000 

bis(2-ethylhexyl)phthalate 7/20 350 to 420 43 to 116.5* 70.1 NO 746,000/410,000 76,000/280,000/3,600,000 

Pesticides and PCBs (pg/kg) 

4,4'-000 2/20 3.6 to 21 2.1 to 18 10.1 NO 72,700/24,000 4,600/18,000/4,000 

4,4'·00E 9/20 3.6 to 21 2.6* to 100 30.2 NO 71,900/17,000 3,300/13,000/18,000 

4,4'·00T 9/20 3.6 to 21 3.25* to 89 20.8 NO 71,900/17,000 3,300/13,000/11,000 

See notes at end of table. 
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Table 5-10 (Continued) 
Summary of Organic Compounds Detected in Site 16 Surface Soil Samples 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Frequency Reporting Detected Mean of Background USEPA Region'" RBCs 
Soil Cleanup Target 

Levels for Florida 
Analyte of Limits Concentrations Detected Screening Residential/ 

Residential! Detection' Range Range 2 Concentrations3 Values' IndustrialS 
Industrial/Leachabilitl 

Pesticides and PCBs (pg/kgllContinuedl ND 

Dieldrin 8/20 3.6 to 21 2.5 to 130 31 NO 740/360 70/300/4 

alpha-Chlordane 3/20 1.8 to 99 1.6t09.4* 4.5 NO 71,800/14,000 3,100/12,000/9,600 

gamma-Chlordane 3/20 1.8 to 99 1 to 5.95* 3.1 ND 71,800/14,000 3,100/12,000/9,600 

Aroclor -1254 2/20 36 to 210 36 to 130 83 ND 7320/2,900 500/2,100/17,000 

Aroclor -1260 1/20 36 to 210 79* 79 ND 7320/2,900 500/2,100/17,000 

, Frequency of detection is the number of samples in which the analyte was detected divided by the total number of samples analyzed (excluding rejected values). 
2 Value indicated by an asterisk is the average of a sample and its duplicate. If the target analyte is not detected in either the environmental sample or associated 
duplicate, the value used for the nondetection is one-half the reporting limit. 
3 The mean of detected concentrations is the arithmetic mean of all environmental samples in which the analyte was detected; it includes a single value for an 
environmental sample and associated duplicate. The arithmetic mean does not include those environmental samples in which the analyte was not detected. 
4 The background screening value for organics is the mean detected concentration and will not be used for screening purposes in the risk assessment. The 
background screening value for inorganics is two times the mean detected background concentration and will be used for screening purposes in the risk assessment. 
S Source: USEPA Region III RBC Table (October 1, 1998). 
8 Source: Soil Cleanup Target Levels for Chapter 62-777, Florida Administrative Code (FDEP, 1999). 
7 Values correspond to a human cancer risk level of 1 in 1,000,000. 
8 Values correspond to a noncancer hazard quotient of 0.1. 

Notes: USEPA = U.S. Environmental Protection Agency. 
RBC = risk-based concentration. 
pg/kg = micrograms per kilogram. 
Bold indicates analyte exceeded cleanup target level. 
NO = not detected. 
* = average of a sample and its duplicate. 
-- = criteria not available. 
PCB = polychlorinated biphenyl. 
DOD = dichlorodiphenyldichloroethene. 
ODE = dichlorodiphenyltrichloroethene. 
DDT:::: d!ch!orodinheny!trichloroethane. 
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Table 5-11 
Summary of Inorganic Analytes Detected in Site 16 Surface Soil Samples 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Frequency Reporting Detected Mean of Background USEPA Region III RBCs 
Soil Cleanup Target 

Analyte of Limits Concentrations Detected Screening Residential/ 
Levels for Florida 

Detection' Range Range 2 Concentrations3 Values4 IndustrialS Residential/ 
Industrial/Leachability" 

Inorganic Com~ounds emg/kg) 

Aluminum 20/20 40 1,890* to 18,600 8,724 15,848 97,800/200,000 72,000/--/SPLP'o 

Antimony 1/20 2.7 to 12 5.9 5.9 8 93.1/82 26/240/5 

Arsenic 20/20 2 0.7* to 12.1 2.8 3.2 70.43/3.8 0.8/"4.62/29 

Barium 20/20 40 4.45* to 257 36.8 23.2 8550/ 14,000 110/87,000/1,600 

Beryllium 15/20 1 0.06 to 0.295* 0.12 0.36 716/410 120/800/63 

Cadmium 17/20 0.61 to 1 0.21 to 7.6 1.3 0.58 83.9/100 75/1,300/8 

Calcium 20/20 1,000 70.8 to 2,350 584 396 _./ .. --/--/--
Chromium 20/20 2 3.2 to 29.2 10.6 11 823/610 210/420/38 

Cobalt 11/20 10 0.69 to 4.1 1.7 3 8470/12,000 4,700/110,000/SPLP'o 

Copper 19/20 5 2.9 to 202 34.1 9.4 8310/8,200 110/76,000/SPLP'o 

Iron 20/20 20 1 ,390* to 48,900 9,240 8,832 82,300/61,000 23,000/480,000/SPLP'o 

Lead 20/20 0.6 to 1 4.4 to 759 110 11.4 9400 400/920/SPLP'o 

Magnesium 20/20 1,000 34.2* to 443 157 268 --/-- --/--/-
Manganese 20/20 3 5.25* to 372 129 392 8160/4,100 1,6oo/22,000/SPLP'o 

Mercury 9/20 0.08 to 0.1 0.05 to 0.65 0.17 0.12 92.3/61 3.4/26/2.1 

Nickel 11/20 2.4 to 8 2.3 to 26 7.2 7.2 8160/4,100 110/28,000/130 

Potassium 6/20 133 to 1,000 69.7 to 288.8* 159 177 _./_. --/--/--
Selenium 7/20 0.41 to 1 0.15 to 0.345* 0.21 0.46 839/ 1,000 390/10,000/5 

Silver 6/20 0.33 to 2 0.87 to 7.1 2.8 0.70 839/1,000 390/9,100/17 

Sodium 18/20 1,000 114 to 361 178 406 --/-- --/._/--
Thallium 2/20 0.46 to 2 0.13 to 0.18 0.16 1.16 85.5/14 --/_./--
Vanadium 20/20 10 3.3* to 28.9 15.8 21.8 855/1,400 15/7,400/980 

Zinc 20/20 4 3.75* to 773 104 15.4 82,300/61,000 23,000/560,000/6,000 

Cyanide 8/20 0.24 to 0.5 0.12* to 0.51 0.2 0.28 8160/4,100 30/28,000/40 

See notes at end of table. 
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Table 5-11 (Continued) 
Summary of Inorganic Analytes Detected in Site 16 Surface Soil Samples 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

1 Frequency of detection is the number of samples in which the analyte was detected divided by the total number of samples analyzed (excluding rejected values). 
2 Value indicated by an asterisk is the average of a sample and its duplicate. If the target analyte Is not detected in either the environmental sample or associated 
duplicate, the value used for the nondetection is one-half the reporting limit. 
3 The mean of detected concentrations is the arithmetic mean of all environmental samples in which the analyte was detected; it includes a single value for an 
environmental sample and associated duplicate. The arithmetic mean does not include those environmental samples in which the analyte was not detected. 

) 

4 The background screening value for organics is the mean detected concentration and will not be used for screening purposes in the risk assessment. The background 
screening value for inorganics is two times the mean detected background concentration and will be used for screening purposes in the risk assessment. 
5 USEPA Region III RBC Table (October 1,1998). 
5 Soil Cleanup Target Levels for Chapter 62-777, Florida Administrative Code (FDEP, 1999). 
7 The values correspond to a human cancer risk level of 1 in 1,000,000. 
8 The calculated values correspond to a noncancer hazard quotient of 0.1. 
9 Office of Solid Waste and Emergency Response Directive No. 9355.4-12, Revised Interim Recommended Soil Cleanup for CERCLA and RCRA Sites (USEPA, 1994c). 
10 Leachability values may be derived using the SPLP test to calculate site-specific soil cleanup target levels or may be determined using the toxicity characteristic leaching 
procedure in the event oily wastes are present. 
11 FDEP-approved site-specific soil cleanup target level for arsenic at covered landfill sites (Appendix K). 

Notes: USEPA = U.S. Environmental Protection Agency. 
RBC = risk-based concentration. 
mg/kg = milligrams per kilogram. 
Bold = indicates analyte exceeded cleanup target level. 
* = average of a sample and its duplicate. 
-- = criteria not available. 
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The Florida residential SCTL for benzo(a)pyrene was exceeded in four samples: 
l6S00601, 16S00701, 16S0090l, and l6S01201. Benzo(b)fluoranthene exceeded the 
residential SCTL for Florida (1,400 pg/kg) in one sample: 16S00601. 
Dibenzo(a,h)anthracene exceeded the residential SCTL for Florida (100 pg/P) in 
two samples: 16S00601 and 16S00701. 

Benzo (a)pyrene was detected in sample l6S00601 at a concentration of 3,100 pg/kg, 
exceeding the industrial cleanup target level for Florida of 500 pg/kg. 

The Region III residential RBC for benzo(a)pyrene was exceeded in three samples: 
l6S00601, 16S00701, and 16S00901. 

Benzo(b)f1uoranthene exceeded Region III residential RBC (870 pg/kg) in one 
sample 16S00601 (3,600 pg/kg). Dibenzo(a,h)anthracene exceeded the Region III 
residential RBC (87 ~g/kg) in two samples, 16S00601 and 16S00701, which had 
concentrations of 700 and 110 ~g/kg, respectively. 

Benzo (a)pyrene exceeded the Region III industrial RBC (780 pg/kg) in sa.mp1e 
l6S0060l with a concentration of 3,100 ~g/kg. 

Pesticides and PCBs. Six pesticides (dieldrin, alpha-chlordane, gamma-chlordlane, 
4,4'-dichlorodiphenyldichloroethene [4,4'-DDE], 4,4/dichlorodiphenyldichloroe­
thane [4,4/-DDD], and 4,4/-dichlorodiphenyltrichloroethane [4,4/-DDT] and two 
PCBs [Aroclor-1254 and Aroclor-1260) were detected in one or more surface soil 
samples collected at Site 16. 

Dieldrin was detected in sample 16S0060l at a concentrations of 130 ~g/kg, \ol'hich 
exceeds the Florida residential SCTL (70 ~g/kg) and leachability SCTL (4 ~g/kg). 
Dieldrin was also detected in sample l6S0060l and the duplicate of l6S0l00l at 
concentrations (130 and 60 ~g/kg, respectively) that exceed the USEPA Region III 
residential RBC (40 ~g/kg). No other pesticides or PCBs were detected at 
concentrations that exceeded either Florida or Federal SCTLs. 

Inorganics and Cyanide. Twenty-three inorganic analytes and cyanide were 
detected in the surface soil samples collected at Site 16 (Table 5-8). Eighteen 
analytes (aluminum, arsenic, barium, cadmium, calcium, chromium, cobalt, copper, 
iron, lead, magnesium, mercury, nickel, potassium, silver, vanadium, zinc, and 
cyanide) exceeded the background screening values in some samples (Table 5-11). 
Arsenic is the only inorganic analyte that exceeded the residential and 
industrial values for the SCTLs for Florida and USEPA Region III RBCs. 

Arsenic exceeded the Florida residential SCTL (0.8 milligrams per kilogram 
[mg/kg]) in 19 samples and 2 duplicates (16-SL-Ol through 16-SL-03 and 16S0010l 
through l6S0170l) with concentrations ranging from 0.94 to 12.1 mg/kg. Arsenic 
also exceeded the site-specific cleanup target level (4.62 mg/kg) in two samples 
(16S0ll0l and l6S0l20l) with. concentrations of 12.1 to 6.6 mg/kg, respectively. 

Iron exceeded the Florida residential SCTL (23,000 mg/kg) in sample l6S0110l with 
a concentration of 48,900 mg/kg. 

Lead exceeded the Florida residential SCTL (400 mg/kg) in sample 16S0110l with 
a concentration of 436 mg/kg and sample l6S0070l at 759 mg/kg. 

WHF-S16.RI 
FGW.Ol.00 5-39 



Arsenic and lead also exceeded the residential values for USEPA Region III RBCs. 

Arsenic exceeded the USEPA Region III residential RBC (0.43 mg/kg) in samples 16-
SL-Ol through l6-SL-03, l6S00l0l and l6S0l70l, with concentrations ranging from 
0.64 to 12.1 mg/kg. Beryllium exceeded the USEPA Region III residential RBC (0.2 
mg/kg) in sample l6S0l20l with a concentration of 0.23 mg/kg. 

Arsenic also exceeded the USEPA Region III industrial RBC (3.8 mg/kg) in samples 
l6S0ll0l and l6S0l20l with concentrations of 12.1 and 6.6 mg/kg, respectively. 

Barium, copper, and vanadium were also detected at concentrations above Florida 
residential SCTLs. Antimony was detected in one sample (16S0070l) above the 
Florida leachability SCTL. 

5.6 SUBSURFACE SOIL RESULTS. Five subsurface soil samples and one duplicate 
sample were collected from within 10 excavated test pits (Figure 5-12). Samples 
l6SS020l, l6SS0302, l6SS0403 and its duplicate sample l6SS0403A, l6-SS-06-04, and 
l6-SS-l0-05 were collected from depths ranging from 2 to 10.5 feet bls. Tables 
5-12 and 5-13 summarize the analytical results for organic and inorganic analytes 
detected in these five subsurface soil samples respectively. Tables 5-14 and 
5 -15 summarize the frequency of detection of organic and inorganic analytes 
detected, as well as the range of detection limits,range of detection concentra­
tions, and mean of detection concentrations, comparison to background screening 
values, USEPA Region III RBCs for industrial screening criteria (USEPA, 1998), 
and Florida SCTLs (FDEP, 1999). Figure 5-12 presents the analytical results 
which exceeded SCTLs. 

Organic compounds detected in subsurface soil samples consist of 7 VOCs, 11 
SVOCs, and 4 pesticides. The organic compounds detected in Site 16 subsurface 
soil samples did not exceed the SCTLs for Florida (with the exception of 
methylene chloride) or the USEPA Region III RBCs. 

VOCs. 2-Butanone, acetone, carbon disulfide, ethylbenzene, methylene chloride, 
toluene, and xylenes were detected in one or more subsurface soil samples 
collected at Site 16. The detected concentrations of these VOCs (except 
methylene chloride) are below their respective industrial values of the soil 
SCTLs for Florida and USEPA Region III RBCs. Methylene chloride was detected in 
one sample (16SS0403) above the Florida leachability SCTL. 

SVOCs. 2-Methylnaphthalene, acenaphthene, benzo(a)pyrene, benzo(b)fluoranthene, 
benzo(k)fluoranthene, fluoranthene, fluorene, naphthalene, phenanthrene, pyrene, 
and bis (2 -ethylhexyl)phthalate were detected in one or more subsurface soil 
samples collected at Site 16. The detected concentrations of these SVOCs are 
below their respective industrial values of the SCTLs for Florida and USEPA 
Region III RBCs. 

Pesticides and PCBs. 4,4'-DDD, 4,4'-DDE, 4,4'-DDT, and dieldrin were detected 
in one or more subsurface soil samples collected at Site 16. The detected 
concentrations of these pesticides are below their respective industrial values 
of the SCTLs for Florida and USEPA Region III RBCs. No PCBs were detected in the 
subsurface soil samples collected at Site 16. 

WHF·S16.RI 
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Table 5-12 
Organic Analytes Detected in Site 16 Subsurface Soil Samples 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Location Identifier: TP-16-06 TP-16-10 TP-16-02 TP-16-03 TP-16-04 TP-16-04DUP 

Sample Identifier: 16-SS-06-04 16-SS-10-0S 16SS0201 16SS0302 16SS0403 16SS0403A 

Date Sampled: OS-OCT-92 06-0CT-92 04-0CT-92 04-0CT-92 OS-OCT-92 05-0CT-92 

Laboratory Sample No.: 22910001 22910004 22891006 22897001 22898001 22898001 

Sample Depths (feet bls): 10.S 2 2 to 3.S 6 to 8 9 to 10 9 to 10 

Volatile Organic Coml!ounds lpg/kg) 

2-Butanone 19 -- -- -- -- --
Acetone 87 J -- -- -- -- --
Carbon disulfide 1 J SJ 26 SJ 13 9J 

Ethylbenzene -- -- -- -- 2J --
Methylene chloride -- -- -- -- 150 J --
Toluene -- -- 1 J -- -- --
Xylenes (total) 2J 4J 11 J 3J 7J SJ 

Semivolatila Organic Coml!ounds lpg/kg) 

2-Methylnaphthalene -- -- 39 J -- -- --
Acenaphthene 77J -- -- -- -- --
Benzo(a)pyrene 44 J -- -- -- -- --
Benzo(b)fluoranthene 77J -- -- -- -- --
Benzo(k)fluoranthene 48 J -- -- -- -- --
Fluoranthene 270 J -- 120 J -- -- --
Fluorene 110 J -- -- -- -- --
Naphthalene -- -- 39J - -- --
Phenanthrene 340 J -- 58J -- -- --
Pyrene 190 J -- 77J -- -- --
bis(2-Ethylhexyl)phthalate lS0 J 39 J -- -- -- --
Pesticides and PCBs lpg/kg) 

4,4'-000 36 J 4.9 J 2.2J -- -- --
4,4'-DDE 30 J 83 1.8 J -- -- --
4,4'-00T S.7 J 52 -- -- -- --
Dieidrin· - -- 1.6 j -- -- --
Notes: DUP = duplicate sample. -- = not detected. DOD = dichlorodiphenyldichloroethane. 

bls = below land surface. J = estimated value. DOE = dichlorodiphenyldichloroethene. 
f./9/kg = micrograms per kilogram. PCB = polychlorinated biphenyl. DDT = dichlorodiphenyltrichloroethane. 



Table 5-13 
Inorganic Analytes Detected in Site 16 Subsurface Soil Samples 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Location Identifier: TP-16-06 TP-16-l0 TP-16-02 TP-16-03 TP-16-04 TP-16-04DUP 

Sample Identifier: 16-SS-06-04 16-SS-10-05 16SS0201 168S0302 16SS0403 16SS0403A 

Date Sampled: 05-0CT-92 06-0CT-92 04-0CT-92 04-0CT-92 05-0CT-92 05-0CT-92 

Laboratory Sample No.: 22910001 22910004 22891006 22897001 22898001 22898001 

Sample Depth (feet bls): 10.5 2 2 to 3.5 6 to 8 9 to 10 9 to 10 

Inorganic Anall!es (mg/kgl 

Aluminum 11,000 17,300 17,000 15,400 29,000 19,500 

Antimony 6.7 J 5.9 J 2.5 J -- -- --
Arsenic 15.1 11 2.7 1.5 J 5.1 J 5.8 J 

Barium 175 122 36 J 35 J 21 J 19 J 
Beryllium 0.19 J 0.19 J 0.18 J 0.21 J 0.23 J 0.29 J 

Cadmium 9 8.7 2.4 J -- -- --
Calcium 5,870 1,370 877 J 254 J -- --
Chromium 24.7 36.9 16.6 10.5 32.5 J 27.3 J 

Cobalt 4.5 J 9.6 J 1.1 J 1.2 J 2.4 J 1.4 J 

Copper 143 3,620 16.2 4.8 J 13.7 7.9 

Cyanide -- 0.14 J -- -- NA NA 

Iron 37,500 74,800 8,440 6,670 21,700 17,600 

Lead 766 567 74.6 6.8 17.3 J 14.6 J 

Magnesium 586 J 400 J 243 J 293 J 211 J 185 J 

Manganese 297 638 93.1 231 54 39.9 

Mercury 0.25 J 0.17 J 0.29.J 0.43 J -- --
Nickel 24.3 35.9 4.4 J 4.4J 4.4 J 2.3 J 

Potassium 412 J 166 J 258 J -- 270 J 356 J 

Silver 4.3 3.4 0.79 J -- -- --
Sodium 514 J 332 J 243 J 207 J -- --
Vanadium 19 27.9 25 19.1 63.3 67.5 

Zinc 518 895 122 10.6 J 43 J 28 J 

Notes: DUP = duplicate sample. J = estimated value. 
bls = below land surface. -- = not detected. 
mg/kg = milligrams per kilogram. NA = not analyzed. 
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Table 5-14 
Summary of Organic Compounds Detected in Site 16 Subsurface Soil Samples 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Frequency Range of Range of 
Mean of Detected 

Background USEPA Region Soil Cleanup Target 
Analyte of Detection Detected 

Concentrations3 Screening III RBCs Levels for Florida 
Detection' Limits Concentrations 2 Values4 IndustrialS Residential/lndustrial/Leachabilitl 

Volatile Organic Comj!ounds lpg/kg) 

2-Butanone 1/5 11 to 12 19 19 NO 7120,000,000 3,100,000/21,000,000/17,000 

Acetone 1/5 11 to 145 87 87 NO 720,000,000 780,000/5,500,000/2,800 

Carbon disulfide 5/5 11 to 12 1 to 26 9.6 NO 720,000,000 200,000/1,400,000/5,600 

Ethylbenzene 1/5 11 to 12 1* 1 NO 720,000,000 1,100,000/8,400,000/600 

Methylene chloride 1/5 19 to 120 86.5* 86.5 NO 8760,000 16,000/23,000/20 . 

Toluene 1/5 11 to 12 1 1 NO 741,000,000 380,000/2,600,000/500 

Xylenes (total) 5/5 11 to 12 2 to 11 5.2 NO 7410,000,000 5,900,000/40,000,000/200 

SemivoJatile Organic Comj!ounds lpg/kg) 
01 

t 2-Methylnaphthalene 1/5 370 to 415 39 39 NO 74,100,000 80,000/560,000/6,100 

Acenaphthene 1/5 370 to 415 77 77 NO 712,000,000 1,900,000/18,000,000/2,100 

Benzo (a)pyrene 1/5 370 to 415 44 44 NO 8780 100/500/8,000 

Benzo (b )fluoranthene 1/5 370 to 415 77 77 NO 87,800 1,400/4,800/10,000 

Benzo(k)fluoranthene 1/5 370 to 415 48 48 NO 878,000 15,000/52,000/25,000 

Ruoranthene 2/5 370 to 415 120 to 270 195. NO 78,200,000 2,900,000/48,000,000/1,200,000 

Ruorene 1/5 370 to 415 110 110 NO 78,200,000 2,200,000/28,000,000/160,000 

Naphthalene 1/5 370 to 415 39 39 NO 74,100,000 40,000/270,000/1,700 

Phenanthrene 2/5 370 to 415 58 to 340 199 NO -- 2,000,000/30,000,000/250,000 

Pyrene 2/5 370 to 415 77 to 190 134 NO '6,100,000 2,200,000/37,000,000/880,000 

bis(2-Ethylhexyl)phthalate 2/5 370 to 415 39 to 150 94.5 NO 8410,000 76,000/280,000/3,600,000 

See notes at end of table. 



Frequency 

Table 5-14 (Continued) 
Summary of Organic Compounds Detected in Site 16 Subsurface Soil Samples 

Range of 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Soil Cleanup Target 
Analyte of Detection 

Detection 1 Limits 

Range of 
Detected 

Concentrations2 

Mean of Detected 
Concentrations3 

Background 
Screening 

Values4 

USEPA Region III 
RBCs 

IndustrialS 
Levels for Florida 

Residential/Industrial/Leachability" 

Pesticides and PCBs lPg/kg) 

4,4'·000 3/5 3.7 to 8 2.2 to 36 14.4 NO "24,000 4,600/18,000/4,000 

4,4'·DDE 3/5 3.7 to 8 1.8t083 38.8 NO "17,000 3,300/13,000/18,000 

4,4'·DDT 2/5 3.7 to 8 5.7 to 52 28.9 NO "17,000 3,300/13,000/11,000 

Dieldrin 1/5 3.7 to 7.6 1.6 1.6 NO "360 70/300/4 

1 Frequency of detection is the number of samples in which the analyte was detected divided by the total number of samples analyzed (excluding rejected values). 
2 A value indicated by an asterisk is the average of a sample and its duplicate. If the target analyte is not detected in either the environmental sample or associated 
duplicate, the value used for the nondetection is one·half the reporting limit. 
3 The mean of detected concentrations is the arithmetic mean of all environmental samples in which the analyte was detected; it includes a single value for an 
environmental sample and associated duplicate. The arithmetic mean does not include those environmental samples in which the analyte was not detected. 
4, The background screening value for organics is the mean detected concentration and will not be used for screening purposes in the risk assessment. The background 
screening value for inorganics is two times the mean detected background concentration and will be used for screening purposes in the risk assessment. 
5 Source: USEPA Region III RBC Table (October 1, 1998). 
8 Source: Soil Cleanup Target Levels for Chapter 62·777, Florida Administrative Code (FDEP, 1999). 
7 Values correspond to a noncancer hazard quotient of 0.1. 
8 Values correspond to a human cancer risk level of 1 in 1,000,000. 

Notes: USEPA = U.S. Environmental Protection Agency. 

, 

) 

RBC = risk·based concentration. 
pg/kg = micrograms per kilogram. 
* = average of a sample and its duplicate. 
NO = not detected. 
- = criteria not available. 
PCB = polychlorinated biphenyl. 
DOD = dichlorodiphenyldichloroethane. 
DOE = dichlorodiphenyltrichloroethene. 
DDT = dichlorodiphenyltrichloroethane. 

) ) 
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Table 5-15 
Summary of Inorganic Analytes Detected in Site 16 Subsurface Soil Samples 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Frequency Range of Range of 
Mean of Detected 

Background USEPA Region III Soil Cleanup Target 
Analyte of Detection Detected 

Concentrations3 Screening RBCs Levels for Florida 
Detection' Limits Concentrations2 Values· IndustrialS Residential/lndustrial/Leachability8 

Inorganic Anailltes (mg/kg) 

Aluminum 5/5 40 11,000 to 24,250* 16,990 27,834 "200,000 72,000/--/SPLP" 

Antimony 3/5 2.4 to 12 2.5106.7 5 4.4 "82 26/240/5 

Arsenic 5/5 2 1.51015.1 7.2 6.2 73.8 0.8/24.62/29 

Barium 5/5 40 2010175* 77.6 15.8 "14,000 110/87,000/1,600 

Beryllium 5/5 1 0.18 to 0.26* 0.21 0.26 7410 120/800/63 

Cadmium 3/5 0.67 to 1 2.4 to 9 6.7 0.92 "100 75/1,300/8 

Calcium 4/5 510 to 1,000 254 to 5,870 2,093 444 -- -/--/-
Chromium'o 5/5 2 10.5 to 36.9 23.7 22.8 "610 210/400/38 

C11 

~. Cobalt 5/5 10 1.1 to 9.6 3.7 1.48 "12,000 4,700/110,000/SPLP" 

Copper 5/5 5 4.8 to 3,620 759 8.8 "8,200 110/76,000/SPLP" 

Iron 5/5 20 6,670 to 74,800 29,412 18,100 "61,000 23,000/480,000/SPLP" 

Lead 5/5 1 6.8 to 766 286 8.4 9400 400/920/SPLP" 

Magnesium 5/5 1,000 198* to 586 344 272 -- --/-/--
Manganese 5/5 3 46.95* to 638 261 42.6 "4,100 1,600/22,000/SPLP" 

Mercury 4/5 0.1 to 0.12 0.17 to 0.43 0.28 ND "61 3.4/26/2.1 

Nickel 5/5 8 3.35* to 35.9 14.5 5.0 84,100 110/28,000/130 

Potassium 4/5 153 to 1,000 166 to 412 287 181 -- --/--/--
Silver 3/5 0.46 to 2 0.79 to 4.3 2.8 1.12 "1,000 390/9,100/17 

Sodium 4/5 224 to 1,000 207 to 514 324 NA -- --j--/--
Vanadium 5/5 10 19 to 65.4* 31.3 45 "1,400 15/7,400/980 

Zinc 5/5 4 10.6 to 895 316 15.6 "61,000 23,000/560,000/6,000 

Cyanide 1/4 0.09 to 1 0.14 0.14 ND "4,100 30/28,000/40 

I See notes at end of table. 



Table 5-15 (Continued) 
Summary of Inorganic Analytes Detected in Site 16 Subsurface Soil Samples 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

1 Frequency of detection is the number of samples in which the analyte was detected divided by the total number of samples analyzed (excluding rejected values). 
2 If the target analyte is not detected in either the environmental sample or associated duplicate, the value used for the nondetection is one-half the reporting limit. 
3 The mean of detected concentrations is the arithmetic mean of all environmental samples in which the analyte was detected; it includes a single value for an 
environmental sample and associated duplicate. The arithmetic mean does not include those environmental samples in which the analyte was not detected. 
4 The background screening value for organics is the mean detected concentration and will not be used for screening purposes in the risk assessment. The background 
screening value for inorganics is two times the mean detected background concentration and will be used for screening purposes in the risk assessment. 
S Source: USEPA Region III RBC Table (October 1, 1998). 
8 Source: Soil Cleanup Target Levels for Chapter 62-777, Florida Administrative Code (Florida Department of Environmental Protection [FDEP), 1999). 
7 The values correspond to a human cancer risk level of 1 in 1,000,000. 
8 The calculated values correspond to a non cancer hazard quotient of 0.1. 
9 Office of Solid Waste and Emergency Response Directive No. 9355.4-12, Revised Interim Recommended Soil Cleanup for CERCLA and RCRA sites (USEPA, 1994c). 
10 Values based on hexavalent form of chromium. 
11 Leachability values maY'be derived using the SPLP test to calculate site-specific soil cleanup target levels or may be determined using the toxicity characteristic 
leaching procedure in the event oily wastes are present. 
12 FDEP-approved site-specific soil cleanup target level for arsenic at covered landfill sites (Appendix K). 

Notes: USEPA = U.S. Environmental Protection Agency. 

) 

RBC = risk-based concentration. 
mg/kg = milligrams per kilogram. 
" = average of sample and duplicate. 
Bold indicates analyte exceeded cleanup target level. 
-- = criteria not available. 
NO = not detected. 

) 



Inorganics and Cyanide. Twenty-one inorganic analytes and cyanide were detected 
in the five subsurface soil samples. Twentyanalytes (antimony, arsenic, barium, 
beryllium, cadmium, calcium, chromium, cobalt, copper, iron, lead, magnesium, 
manganese, mercury, potassium, silver, sodium, vanadium, zinc, and cyanide) 
exceeded the background screening values in some samples (Table 5-15). Arsenic 
concentrations exceeded the industrial values of the SCTLs for Florida and the 
USEPA Region III RBCs. Lead concentrations exceeded the USEPA Region III 
residential RBC. 

Arsenic was detected in all five subsurface soil samples at concentrations 
ranging from 1.5 to 15.1 mg/kg. Three of the five environmental samples and the 
duplicate sample exceeded the site-specific cleanup target level (4.62 mg/kg) and 
the USEPA Region III industrial RBC (3.8 mg/kg). 

Lead was detected in all five samples at concentrations ranging from 6.8 to 766 
mg/kg. Lead concentrations exceeded the USEPA Region III residential RBC (400 
mg/kg) in two samples (16-SS-06-04 at 766 mg/kg and l6-SS-10-05 at 567 mg/kg). 

Barium, copper, iron, and vanadium were also detected at concentrations above the 
Florida residential SCTL. Antimony and beryllium were detected at levels above 
the Florida leachability SCTL. 

5.7 SURFACE WATER RESULTS. The surface water assessment at Site 16 consisted 
of collecting one surface water sample (16W0010l) from the ephemeral pond located 
on the site (Figure 5-12). Table 5-16 presents the organic and inorganic 
analytical results for the surface water sample collected during Phase lIB and 
provides a comparison to the Florida Class III fresh surface water criteria 
(Chapter 62-302.530, FAC) and Florida Groundwater Cleanup Levels (GCTL) (per FDEP 
policy) (FDEP, 1999). 

No VOCs, SVOCs, pesticides, or PCBs were detected in the surface water sample 
collected at Site 16. 

Inorganic Analytes. Eleven inorganic analytes (aluminum, barium, beryllium, 
calcium, iron, lead, magnesium, manganese, potassium, sodium, and zinc) were 
detected in the surface water sample collected at Site 16 (Table 5-16). The 
inorganic analyte beryllium exceed the Florida surface water cleanup target level 
value. Aluminum was detected at a concentration (758 micrograms per liter 
[~g/~) that exceeded the Florida GCTL of 200 ~g/i. 

5.8 GROUNDWATER RESULTS. The groundwater assessment at Site 16 consisted of 
collecting groundwater screening samples using PCPT during Phases I and IIA and 
sampling all on-site monitoring wells installed at Sites 16. 

5.8.1 Phase I Groundwater Samples The RI Phase I investigation at Site 16 
consisted of an initial series of PCPT explorations to better define lithology 
in the interpreted hydrogeologically downgradient western perimeter (Figure 5-1) 
and collection of groundwater samples for screening purposes. VOCs (ben:<!:ene, 
chlorobenzene, 1, 2-dichloroethane, I, 2-dichloroethene, toluene, trichloroe·thene 
(TCE) , and xylene) were detected in some or all of the groundwater screening 
samples, but were primarily detected at location 16Q001. TCE was detected in at 
least one sample from each location. TCE detections ranged from a low of 13 ~g/i 
to a high of 24 ~g/ i at location 16QOOl. 1,2 -Dichloroethene was detected at 
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Table 5-16 
Organic and Inorganic Analytes Detected in Site 16 Surface Water Sample 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Location Identifier: 16-W-Q01 

Sample Identifier: 

Collection Date: 

16W00101 

05-JAN-96 

RA903003 

Florida 
Surface Water 

Cleanup Target Level 

Laboratory Sample No.: 

Volatile Organic Compounds lpg/I) 

None detected 

Semivolatile Organic Compounds Ipgll) 

None detected 

Pesticides and PCBs Ipgll) 

None detected 

Inorganic Analytes Ipgll) 

Aluminum 

Barium 

Beryllium 

Calcium 

Iron 

Lead 

Magnesium 

Manganese 

Potassium 

Sodium 

Zinc 

, Marine surface water criteria used. 

758 

28.6 J 

0.21 J 

8,890 

730 

5.2 

1,170 J 

4.4 J 

2,780 J 

1,120 J 

29.2 

Notes: Chapter 62-302.530, Florida Administrative Code. 

FSWQS = Florida Surface Water Quality Standards. 
jJg/l = micrograms per liter. 
PCB = polychlorinated biphenyl. 
Bold indicates analyte exceeded cleanup target level. 
NA = not applicable. 
J = estimated value. 

5-49 

13 

NA 

0.13 

NA 

1,000 

'5.6 

NA 

NA 

NA 

NA 

'86 

Florida 
Groundwater 

Cleanup Target Level 

200 

2,000 

4 

NA 

300 

15 

NA 

50 

NA 

160,000 

5,000 

-~., 



16Q007 to a high of 55 p.g/ i. at location 16Q002. 1, 2-Dich1oroethane was det,ected 
at locations 16Q002 and 16Q003 ranging from a low of 2 p.g/i. at location 16Q004 
to a high of 20 p.g/i. at location 16Q002. Ch1orobenzene, benzene, toluene, and 
xy1enes were only detected at location 16Q002. Ch1orobenzene was detlected 
ranging from a low of 1 p.g/ i. to a high of 932 p.g/ i.. Toluene was detected ranging 
from a low of 1 p.g/ i. to a high of 2 p.g/ i.. Xylene was detected ranging from a low 
of 2 p.g/i. to a high of 3 p.g/i.. 

Groundwater samples collected using the PCPT or BAT samplers are considered 
appropriate for preliminary screening but are not used to support risk assessment 
conclusions or decision making relative to response actions. 

5.8.2 Phase II Groundwater Samples Groundwater samples were collected at Site 
16 during the Phase IIA event (November to December 1993) and during two Phase 
lIB events in July to November 1996 and July 1997. The results of the Phase IIA 
and lIB sampling are presented separately in the following sections. The 
locations of the Site 16 monitoring wells are shown on Figure 3-2 or 5-1. 

The concentrations of inorganic ana1ytes detected in groundwater samples 
collected during the Phase IIB sampling event (1996 and 1997) are generally lower 
than the corresponding samples collected during the Phase IIA sampling event 
(1993) due to a change in the sampling method. Groundwater samples collected 
during Phase lIB were collected using the low-flow sampling process. This 
procedure resulted in less turbid groundwater samples for the Phase lIB sampling 
event as compared to the groundwater samples collected during Phase IIA. Because 
the low- flow sampling method produces less turbid samples that are more 
representative of the surficial aquifer than those obtained with a bailer, the 
preferred data set was from the Phase lIB sampling event. Therefore, Tables 20 
through 23 and the summary tables found in Chapters 6.0 and 7.0, were produced 
exclusively from Phase lIB groundwater sample data. 

Field Parameters. Groundwater field parameter results are presented in Table 
5-17. The pH values for groundwater samples collected at Site 16 ranged from 
4.15 to 6.8 SUs. The pH values were below the lower range for the Florida 
secondary drinking water requirements of 6.5 SUs but were within the range 
observed in background samples collected at NAS Whiting Field (HLA, 1998). 
The temperature measurements ranged from 22.0 to 29.8 degrees Celsius (OC), and 
the specific conductance ranged from 12 to 376 micromhos per centimeter 
(p.mhos/cm) . 

Turbidity measurements for Site 16 Phase lIB groundwater samples ranged from 0.11 
to greater than 200 NTUs. The Phase lIB groundwater samples collected at Site 
16 had turbidity measurements below 10 NTUs with the exception of six monitoring 
wells, WHF-16-2S, WHF-16-3I1, WHF-16-3D, WHF-16-4D, WHF-16-5, and WHF-16-6S, 
which were measured as 13,53, 67.5, (19,18.04), 12, and (153, greater than 200) 
respectively. Excluding the measurement from these wells, the low-flow sampling 
method produced average turbidity measurements of 4.27 NTUs. 

Phase IIA Sampling Event. Tables 5-18 and 5-19 present organic and inorganic 
analytical results for groundwater samples collected from 12 monitoring ~Te11s 
located at Site 16 during the Phase IIA (1993) sampling event, which are shown 
on Figure 3 -4. Organic ana1ytes det,ected consisted of seven VOCs, ' including 
methylene chloride, 1,2-dich1oroethene, chloroform, 1,2-dich1oroethane, TCE, 
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Table 5-17 
Summary of Groundwater Field Parameters 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Monitoring Well pH Temperature 
Specific 

Turbidity Redox DO 
Designation 

Date Sampled 
(SU) (0G) Conductance 

(NTU) (mV) (mg/l) 
(pmhos/cm) 

Phase IIA 

WHF-16-1 16-NOV-93 4.50 21.6 29 1.58 -- -
WHF-16-2S 06-DEC-93 4.73 19.8 29 1,381 -- --

WHF-16-2 10-NOV-93 5.25 22.7 44 5.28 -- --
WHF-16-2D 06-DEC-93 5.38 22.0 38 0.98 -- --
WHF-16-3S 15-NOV-93 6.51 23.0 429 479 -- --

WHF-16-31 12-NOV-93 4.93 21.2 44 42.3 -- --
WHF-16-311 12-NOV-93 5.42 21.1 40.5 2,528 -- --
WHF-16-3D 11-NOV-93 6.66 22.0 112 114 -- --
WHF-16-4S 16-NOV-93 5.85 22.0 490 320 -- --
WHF-16-411 16-NOV-93 5.01 22.0 28 10.7 -- --
WHF-16-4D 15-NOV-93 5.70 22.7 42 46.6 -- --
WHF-16-5 17-NOV-93 4.21 20.8 11 3.85 -- --
Phase liB 

WHF-16-1 19-AUG-96 4.74 24.7 18 4.0 -- 0.01 

WHF-16-1 24-JUL-97 4.15 24.0 25 0.74 354 3.6 

WHF-16-2S 14-AUG-96 4.83 25.7 20 13 -- 0.22 

WHF-16-2 15-AUG-96 4.99 26.8 37 4 -- 0.12 

WHF-16-2 19-NOV-96 5.17 22.2 35 0.6 286.2 2.7 

WHF-16-2 23-JUL-97 5.68 25.0 62 0.11 279.1 0.5 

WHF-16-2D 15-AUG-96 4.78 25.6 20 4 -- 0.03 

WHF-16-2D 19-NOV-96 4.75 22.0 20 1.2 307.2 3.1 

WHF-16-2D 23-JUL-97 5.35 25.0 22 4.84 354.3 2.3 

See notes at end of table. 
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Table 5-17 (Continued) 
Summary of Groundwater Field Parameters 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Monitoring Well pH Temperature 
Specific 

Turbidity Redox DO 
Date Sampled Conductance 

Designation (SU) (0C) 
(pmhos/cm) 

(NTU) (mV) (mg/l) 

Phase liB (Continued) 

WHF-16-3S 20-AUG-96 5.86 22.8 172 2 -- 0.02 

WHF-16-3S 24-JUL-97 5.55 23.5 180 2.59 292 1.6 

WHF-16-31 20-AUG-96 4.87 27.1 22 3 -- 0.33 

WHF-16-31 22-JUL-97 4.66 22.5 31 2.35 367 3.4 

WHF-16-311 21-AUG-96 5.24 23.1 32 53 -- 1.36 

WHF-16-311 22-JUL-97 4.95 22.5 39 9.95 251.4 1.0 

WHF-16-3D 20-AUG-96 6.61 29.8 91 9.8 -- 0.64 

WHF-16-3D 24-JUL-97 6.21 23.5 102 67.5 185.6 0.8 

WHF-16-4S 19-AUG-96 6.79 26.3 376 3 -- 0.06 

WHF-16-4S 22-JUL-97 6.01 22.0 295 9.07 255 2.4 

WHF-16-411 19-AUG-96 5.15 28.1 29 3 -- 0.03 

WHF-16-411 22-JUL-97 4.63 23.0 25 9.67 324.9 1.1 

WHF-16-4D 16-AUG-96 5.24 29.1 38 2 -- 0.08 

WHF-16-4D 22-NOV-96 5.31' 21.2 40 19 136.8 3.4 

WHF-16-4D 22-JUL-97 5.41 23.0 70 18.04 169.8 1.2 

WHF-16-5 21-AUG-96 5.08 21.1 12 12 -- 1.22 

WHF-16-6S 16-AUG-96 6.31 26.5 260 153 -- 0.03 

WHF-16-6S 23-JUL-97 6.80 26.0 300 >200 305.2 1.2 

WHF-16-6D 15-AUG-96 4.78 28.6 28 1 -- 0.03 

WHF-16-6D 23-JUL-97 5.00 24.0 32 2.86 391.9 2.8 

WHF-16-7S 25-JUL-96 6.45 24.7 241 1 -- 1.45 

WHF-16-7S 25-JUL-97 6.18 25.2 190 2.71 17.4 3.0 

. WHF-16-71 25-JUL-96 5.04 22.7 39 9 -- 1.08 

WHF-16-71 21-NOV-96 5.01 22.1 23 1.0 216.9 2.8 

WHF-16-71 25-JUL-97 5.09 24.0 32 8.7 314 0.079 

See notes at end of table. 



Table 5-17 (Continued) 
Summary of Groundwater Field Parameters 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Monitoring Well pH Temperature 
Specific 

Turbidity Redox DO 
Designation 

Date Sampled 
(SU) (0C) Conductance 

(NTU) (mV) (mg/l) 
(pmhos/cm) 

Phase liB (Continued I 

WHF-16-7D 25-JUL-96 5.98 22.6 98 4 -- 1.26 

WHF-16-7D 21-NOV-96 5.48 21.6 33 1.2 230.2 2.0 

WHF-16-7D 25-JUL-97 5.48 25.0 40 3.89 251.7 4.4 

Notes: SU ~ standard unit. mV = millivolt. 
°C = degrees Celsius. DO = dissolved oxygen. 
pmhos/cm = micromhos per centimeter. mg/ t = milligrams per liter. 
NTU = nephelometric turbidity unit. "10 = percent. 
Redox = oxidation reduction potential. -- = parameter not recorded. 
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Table 5-18 
Summary of Organic Compounds Detected in Site 16 Groundwater Samples Phase IIA 

November 1993 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Shallow Monitoring Wells 
Intermediate Monitoring 

Wells 

Location Identifier: WHF-16-2 WHF-16-3S WHF-16-4S WHF-16-4S WHF-16-5 WHF-16-1 WHF-16-2 Background 
Federal/State 

Sample Identifier: WHF16-2B WHF16-3B WHF16-4B WHF16-4BA WHF16-5 WHF16-1 WHF16-2 
Screening 

Standards 
Criteria 

Date Sampled: 06-DEC-93 15-NOV-93 16-NOV-93 16-NOV-93 17-NOV-93 16-NOV-93 24-NOV-93 

Laboratory Sample·No.: 90272002 90225001 90226001 90226002 90236003 90226004 90214002 

Volatile Organic Coml!ounds lpg/II 

Methylene chloride -- -- 2J -- -- -- -- ND '5/5 

1 ,2-Dichloroethene (total) -- _. -- .. . . -- 4J ND '.470/.470 

Chloroform -- - -- .- -- -- 3J ND '100/5.7 

1,2-Dichloroethane -- -- -- -- -- -- 3J ND '5/3 

T richloroethene -- -- -- -- -- -- 6J ND '5/3 

Benzene -- -- -- -- -- 59 J 8 '5/1 

Ethylbenzene -- _. -- -- -- _. -- ND '700/30 

Semivolatile Organic Coml!ounds lpg/ t I 
bis(2-Ethylhexyljphthalate -- _. .- -- 2J .- -- ND '6/6 
Pesticides and PCBs lpg/ t I 
None detected 

See notes at end of table. 



Table 5-18 (Continued) 
Summary of Organic Compounds Detected in Site 16 Groundwater Samples Phase IIA 

November 1993 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Intermediate Monitoring Wells Deep Monitoring Wells 

location Identifier: WHF-16-31 WHF-16-311 WHF-16-411 WHF-16-21 WHF-16-30 WHF-16-30 OUP WHF-16-40 Background 
Sample Identifier: WHF16-3C WHF16-3CO WHF16-4CO WHF16-2C WHF16-30 WHF16-30A WHF16-40 Screening 

Federal/State 
Standards 

Date Sampled: 12-NOV-93 12·NOV-93 16-NOV-93 06-0EC-93 11-NOV-93 11-NOV-93 15-NOV-93 Criteria 

Laboratory Sample No.: 90221002 90221001 90226003 90272001 90220001 90220002 90225002 

Volatile Organic Com~ounds Ipgltl 

Methylene chloride -- -- -- -- -- -- -- NO '5/'5 

l,2-0ichloroethene (total) 2J 34 J -- -- -- -- -- NO '.470/,.470 

Chloroform 3J -- -- -- -- -- -- NO '100/5.7 

l,2-0ichloroethane _. .- .- 20 -- -- .- NO '5/'3 

Trichloroethene 4J -- 4J -- -- -- -- NO '5/'3 

Benzene -- -- -- 560 J -- -- -- S '5/,1 

Ethylbenzene -- 22 J -- -- -- -- -- NO '700/30 

Semivolatile Organic Com~ounds lpg/II 

bis(2-Ethylhexyl)phthalate -- SJ 10 -- -- -- -- NO '6/'6 

Pesticides and PCBs Ipg/ll 

None detected 

, Primary maximum contaminant level (MCl). 
2 Secondary MCL. 
3 Cleanup Target level, Chapter 62-777, FAC (FOEP, 1999). 
4 cis 1,2-0ichloroethene was used for comparison. 

Notes: OUP = duplicate sample. 
J.19/1 = micrograms per liter. 
-- = compound was not detected above instrument detection limits; 
NO = compound not detected in background sample. 
J = estimated concentration. 
PCB = polychlorinated biphenyl. 
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Location Identifier: 

Sample Identifier: 

Date Sampled: 

Laboratory Sample No.: 

Metals and Clanide (pglll 

Aluminum 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Silver 

Sodium 

Vanadium 

Zinc 

r.vAnin" 

I ;~:'~:;es at end of table. 
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Table 5-19 
Summary of Inorganic Analytes Detected in Site 16 Groundwater Samples Phase IIA 

November 1993 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Shallow Monitoring Wells 
Intermediate 

Monitoring Wells 

WHF-16-2S WHF-16-3S WHF-16-4S WHF-16-4S WHF-16-5 WHF-16-1 WHF-16-2 Background 

WHF16-2B WHF16-3B WHF16-4B WHF16-4BA WHF16-5 WHF16-1 WHF16-2 
Screening 

Criteria 
06-DEC-93 15-NOV-93 16-NOV-93 16-NOV-93 17-NOV-93 16-NOV-93 24-NOV-93 

90272002 90225001 90226001 90226002 90236003 90226004 90214002 

12,400 -- 6,280 5,170 64.8 J 27.2 J 178 J 53,360 

-- 4.5 J 3.1 J -- -- 1.7 J -- NO 

77.8J 105 J 25.9 J 26.3 J 7.9 J 31.5 J 12.3 J 126.8 

0.26 J 4.7 J -- -- -- -- -- 3.6 

-- -- -- -- -- -- 5 NO 

785 J 79,400 91,600 90,300 157 J 1,090 J 859 J 4,706 

35.5 219 7J 7J -- -- -- 872 

5J 21.3 J - -- -- -- -- 20.7 

14 J 43.6 J 6.6 J 6.5 J -- 8.2 J -- 67.2 

12,400 313,000 4,640 3,370 35 J 34.5 J 135 80,066 

5.6 15.2 6.1 4.7 -- 1.8 J 1.3 J 20.6 

1,270 J 6,780 J 7,840 7,720 270J 1,020 J 534 J 2,922 

44.4 1,050 81.1 67.2 1.7 J 4.2 J 20.5 188 

0.3J 0.23 -- -- -- -- -- 0.32 

-- 82.4 J -- -- -- 10.6 J -- 744 

1,830 J 7,000 J 3,360 J 3,540 J -- 852 J -- 17,270 

-- 24.3 J -- -- -- -- -- NO 

2,930 J 6,980 J 3,270 J 3,090 J 1,630 J 2,300 J 6,850 5,740 

37.3 J 987 14.2 J 11.5 J -- -- -- 335 

97.7 152 92.5 68 2.2 J 29 6.5 J 140 

- ,..~ -- -- -- -- • '7 I 
1.1 \J 

• n 't."" 

) 

Federal/State 
Standards 

22ool2oo 

'50/50 

'2,000/2,000 

'4/'4 

'5/'5 

NA/NA 

'100/100 

NA/420 

21 ,oool1 ,000 

2300/2300 

TT 15/15 

NA/NA 

. 250l50 

'2/'2 

2100l100 

NA/NA 

'100/100 

NAj'160,OOO 

NA/49 

'5,000/'5,000 
2 1"\ ,2,...,..,.. 

.c:uv 200, 



Table 5-19 (Continued) 
Summary of Inorganic Analytes Detected in Site 16 Groundwater Samples Phase IIA 

November 1993 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Intermediate Monitoring Wells Deep Monitoring Wells 

Location Identifier: WHF-16-31 WHF-16-311 WHF-16-411 WHF-16-21 WHF-16-3D WHF-16-3D DUP WHF-16-4D Background 
Sample Identifier: WHF16-3C WHF16-3CD WHF16-4CD WHF16-2C WHF16-3D WHF16-3DA WHF16-4D Screening 

Federal/State 
Standards 

Date Sampled: 12-NOV-93 12-NOV-93 16-NOV-93 06-DEC-93 11-NOV-93 11-NOV-93 15-NOV-93 
Criteria 

Laboratory Sample No.: 90221002 90221001 90226003 90272001 90220001 90220002 90225002 

Metals and Cllanide Ipglll 

Aluminum 82,600 552 111 J 25.1 J 1,370 2,590 J -- 53,360 2200/200 

Arsenic 3.7 J -- -- -- 1.9 J 2J -- ND 'SO/50 

Barium 297 18.2 J 15.7 J 34.4 J 19.1 J 20.4 J 20.3 J 126.8 '2,000/2,000 

Beryllium 3.6 J -- -- -- 0.32 J 0.45 J -- 3.6 '4/4 

Cadmium 56.5 3.5 J 3.9 J -- -- 5.6 -- ND '5/5 

Calcium 23,000 1,370 J 1,970 J 2,120 J 2,410 J 2,420 J 6,3S0 4,706 NA/NA 

Chromium 225 -- -- 3.4 J 4.3 J 5.1 J 3.8 J 872 '100/100 

Cobalt 6.2 J -- -- -- -- -- -- 20.7 NA/420 

Copper 87.1 2.5 J -- 2.8 J 2.6 J 2.4 J -- 67.2 21,000/1,000 

Iron 83,700 565 140 545 923 J 1,230 J 223 80,066 2300/300 

Lead 69.1 1.1 J -- 1.6 J -- -- 1.2 J 20.6 TT 15/15 

Magnesium 8,660 514 J 459 J 1,400 J 903 J 955 J 528 J 2,922 NA/NA 

Manganese 498 52.6 18.2 115 93.4 94.1 59.1 188 250/S0 

Mercury 0.48 -- -- 0.16 J -- -- -- 0.32 '2/2 

Nickel 38.5 J -- -- -- -- -- -- 744 2100/100 

Potassium 4,780 J 708 J -- -- 1,890 J 1,770 J -- 17,270 NA/NA 

Silver -- -- -- 3.9 J -- -- -- ND '100/100 

Sodium 13,500 6,770 3,690 J 3,330 J 23,200 23,000 3,180 J 5,740 NA/160,OOO 

See notes at end of table. 
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Table 5-19 (Continued) 
Summary of Inorganic Analytes Detected in Site 16 Groundwater Samples Phase IIA 

November 1993 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Intermediate Monitoring Wells Deep Monitoring Wells 

location Identifier: WHF-1S-31 WHF-1S-311 WHF-1S-411 WHF-1S-21 WHF-1S-3D WHF-1S-3D DUP WHF-1S-4D Background 
Sample Identifier: WHF1S-3C WHF1S-3CD WHF1S-4CD WHF1S-2C WHF1S-3D WHF1S-3DA WHF1S-4D Screening 

Date Sampled: 12-NOV-93 12-NOV-93 lS-NOV-93 OS-DEC-93 11-NOV-93 11-NOV-93 15-NOV-93 Criteria 

Laboratory Sample No.: 90221002 90221001 9022SOO3 90272001 90220001 90220002 90225002 

Metals and Cyanide (pglll (Continued) 

Vanadium 120 -- -- -- 4.4 J 5J 3.5 J 335 

Zinc 451 22.3 J 25.7 SJ 14.7 J 17.S J 3.3 J 140 

Cyanide 1.9 J -- -- -- -- -- -- 4.2 

, Primary maximum contaminant level (MCl). 
2 Secondary MCl. 
3 Groundwater Guidance Concentration. 

Notes: Ji9/ I = micrograms per liter. 
-- = compound was not detected above instrument detection limits. 
J = estimated concentration. 
NO = compound not detected in background sample. 
NA = no applicable standard currently exists. 
TT = treatment technique. 
DUP = duplicate sample. 

~) 

Federal/State 
Standards 

NA/49 

'5.000/5,000 

2200/2200 



benzene, and ethylbenzene and one SVOC bis (2-ethylhexyl)phthalate. No pesticides 
or TRPH were detected. f~ 

Twenty-one inorganic analytes and cyanide were detected in groundwater samples 
from Site 16 monitoring wells. Seventeen inorganic analytes, including aluminum, 
arsenic, barium, beryllium, cadmium, calcium, cobalt, copper, iron, lead, 
magnesium, manganese, mercury, silver, sodium, vanadium, and zinc were detected 
in groundwater samples at concentrations that equaled or exceeded the background 
screening criteria. Seven of the analytes (aluminum, beryllium, chromium, iron, 
lead, manganese, and vanadium) was detected at concentrations exceeding either 
the Federal or State maximum containment levels (MCLs) (Table 5-19). 

Phase lIB Sampling Events. Tables 5 - 20 and 5 - 21 present organic analytical 
results and Tables 5-22 and 5-23 present inorganic analytical results for 
groundwater samples collected at Site 16 during the Phase lIB sampling events 
conducted from July to August and November 1996 and in July 1997, respectively. 
Tables 5-24 and 5-25 summarize the frequency of detection, reporting range 
limits, detected concentration range, average detected concentrations, background 
screening concentrations, and Federal and State regulatory limits of the 1996 and 
1997 sampling event. 

Shallow Groundwater Samples. The following analytes were detected in groundwater 
samples collected from monitoring wells screened in the shallow surficial water 
table in one or both groundwater sampling events (1996 and 1997). 

VOCs. No VOCs were detected in the groundwater samples collected from the shallow 
monitoring wells at Site 16 nor were VOCs detected in background groundwater 
samples 

SVOCs. One SVOC, bis(2-ethylhexyl)phthalate, was detected in groundwater samples 
collected from the shallow monitoring wells WHF-16-5S at a concentration of 2 
~g/1, but was not detected in the duplicate sample WHF-16-5SDUP, and was detected 
in WHF-16-6S at a concentration of 1 ~g/i. These concentrations are below the 
Federal MCL and Florida groundwater guidance concentrations 6 ~g/i for bis(2-
ethylhexyl)phthalate. Bis (2-ethylhexyl)phthalate was not detected in background 
groundwater samples. 

Pesticides. One pesticide (4,4'-DDT) was detected in a sample from groundwater 
monitoring well WHF-16-6S at a concentration of 0.15 ~g/1. This concentration 
exceeds the Florida GCTL of 0.1 ~g/1. No PCBs were detected in any shallow Phase 
lIB groundwater samples. 

Inorganic Analytes. Twenty inorganic analytes (aluminum, antimony, arsenic, 
barium, beryllium, cadmium, calcium, chromium, cobalt, copper, iron, lead, 
magnesium, manganese, nickel, potassium, sodium, vanadium, zinc and cyanide) were 
detected in shallow groundwater samples collected from Site 16. Thirteen 
inorganic analytes (aluminum, barium, cadmium, calcium, copper, iron, magnesium, 
manganese, potassium, sodium, vanadium, zinc, and cyanide) were detected at 
concentrations exceeding the background screening concentrations. 

Six inorganic analytes (aluminum, antimony, beryllium, cadmium, iron, and 
manganese) were detected at concentrations exceeding either Federal or State 
regulatory limits, as listed below. f""-"-. 

WHF-S16.RI 
FGW.Ol.00 5-59 
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Table 5-20 
Organic Compounds Detected in Site 16 Groundwater Samples, Phase liB 

July to August 1996 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Shallow Monitoring Wells 

Location Identifier: WHF-16-1S WHF-16-2S WHF-16-2S WHF-16-3S WHF-16-4S WHF-16-5S WHF-16-5S DUP WHF-16-5S 

Sample Identifier: 16GOO10l 16GOO201 16GOO201F 16GOO301 16GOO401 16GOO501 16GOO501D 16GOO501F 

Date Sampled: 19-AUG-96 14-AUG-96 14-AUG-96 20-AUG-96 19-AUG-96 21-AUG-96 21-AUG-96 21-AUG-96 

Laboratory Sample No.: " RC016004 RB980006 RB980014 RC016005 RC016002 RC016009 RC016013 RC016001 

Volatile Organic Coml!ounds Ipgll) 

l,2-Dichloroethane -- -- NA -- -- -- -- NA 

l,2-Dichloroethene (total) -- -- NA -- -- -- -- NA 

Benzene -- -- NA -- -- -- -- NA 

Chloroform -- -- NA -- -- -- -- NA 

Ethylbenzene -- -- NA -- -- -- -- NA ()1 

0, 
o Toluene -- -- NA -- -- -- -- NA 

Trichloroethene -- -- NA -- -- -- -- NA 

Xylenes (total) -- -- NA -- - -- -- NA 

Semivolatile Organic Coml!0unds Ipg/') 

Naphthalene -- -- NA -- -- -- -- NA 

Phenol -- -- NA -- - -- -- NA 

bis(2-Ethylhexyl)phthalate - -- NA -- -- 2J -- NA 

Pesticides and PCBs Ipg/') 

4,4'-DDT -- -- NA -- -- -- -- NA 

See notes at end of table 



Table 5-20 (Continued) 
Organic Compounds Detected in Site 16 Groundwater Samples, Phase liB 

July to August 1996 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Shallow Monitoring Wells Intermediate Monitoring Wells 

Location Identifier: WHF-16-6S WHF-16-6S WHF-16-7S WHF-16-21 WHF-16-31 WHF-16-311 WHF-16-311 

Sample Identifier: 16G00601 16G00601F 16G00701 16G00202 16G00302 16GOO303 16GOO303F 

Date Sampled: 16-AUG-96 16-AUG-96 25-JUL-96 15-AUG-96 20-AUG-96 21-AUG-96 21-AUG-96 

Laboratory Sample No.: RB980019 RB980022 RB887015 RB980016 RC016006 RC016008 RC016010 

Volatile Organic Coml!ounds Ipg/ll 

1.2-Dichloroethane -- NA -- -- -- 2J NA 

1.2-Dichloroethene (total) -- NA -- 41 -- 3J NA 

Benzene -- NA -- '750 -- -- NA 

Chloroform -- NA -- 1 J -- -- NA 

Ethylbenzene -- NA -- 3J -- -- NA 01 
0, 

Toluene -- NA -- -- -- -- NA ...... 

T richloroethene -- NA -- 6J -- 2J NA 

Xylenes (total) -- NA -- -- -- -- NA 

Semivolatlle Organic Coml!ounds Ipg/') 

Naphthalene -- NA -- 1 J -- -- NA 

Phenol -- NA -- -- - -- NA 

bis(2-Ethylhexyl)phthalate 1 J NA -- 1 J -- -- NA 

Pesticides and PCBs Ipg/') 

4.4'-DDT 0.15 J NA -- -- -- -- NA 

See notes at end of table. 
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WHF-16-41 

16GOO402 

19-AUG-96 

RC016003 

--
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--
--
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1 J 
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Table 5-20 (Continued) 
Organic Compounds Detected in Site 16 Groundwater Samples, Phase liB 

July to August 1996 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Intermediate Monitoring Wells Deep Monitoring Wells 

Location Identifier: WHF-16-61 WHF-16-71 WHF-16-2D WHF-16-3D WHF-16-4D WHF-16-7D 

Sample Identifier: 16GOO602 16G00702 16GOO203 16GOO304 16G00403 16GOO703 

Date Sampled: 1S-AUG-96 2S-JUL-96 1S-AUG-96 20-AUG-96 16-AUG-96 2S-JUL-96 

Laboratory Sample No.: RB980018 RB887016 RB980017 RC016007 RB980020 RB887017 

Volatile Organic Comeounds Ipgll) 

1,2-Dichloroethane -- -- -- -- -- --
1,2-Dichloroethene (total) -- 39 -- -- 1 J 10 

Benzene -- -- SJ -- -- --
Chloroform -- -- -- -- -- --
Ethylbenzene -- 5J -- -- -- --
Toluene -- 1 J 1 J -- -- --
Trichloroethene -- 5J -- -- -- 2J 

Xylenes (total) -- 1 J -- -- -- --
Semivolatile Organic Comeounds Ipg/') 

Naphthalene -- 1 J -- - 1 J --
Phenol -- -- 5J -- 8J 4J 

bis(2-Ethylhexyl)phthalate 6J -- -- 53 1 J --
Pesticides and PCBs Ipg/ll 

4,4'-DDT 0.14 J -- -- -- -- --
1 RB9800 16DL. 

Notes: J.I9/1 = micrograms per liter. 
- = compound was not detected. 
NA = not applicable. 
J '" estimated value. 
PCB = polychlorinated biphenyl. 
DDT = dichlorodiphenyltrichloroethane. 



Table 5-21 
Organic Compounds Detected in Site 16 Groundwater Samples, Phase liB 

July 1997 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Shallow Monitoring Wells 

Location Identifier: WHF-16-1S WHF-16-1S WHF-16-3S WHF-16-4S WHF-16-4S WHF-16-6S WHF-16-6S WHF-16-7S 

Sample Identifier: 16GOO101 16GOO101D 16GOO301 16GOO401 16GOO401D 16GOO601 16GOO601F 16GOO701 

Date Sampled: 24-JUL-97 24-JUL-97 24-JUL-97 22-JUL-97 22-JUL-97 23-JUL-97 23-JUL-97 25-JUL-97 

Laboratory Sample No.: ME340009 ME340010 ME340008 RC016002 ME306004 ME340002 WSME340003 WTME348004 

Volatile Organic Coml!ounds Ipgll) 

1 ,2-Dichloroethane -- -- -- -- -- -- -- --
1,2-Dichloroethene (total) -- -- -- -- -- -- -- --
Benzene -- -- -- -- -- -- -- --
Chloroform -- -- -- -- -- -- -- --
Ethylbenzene -- -- -- -- -- -- -- --
Toluene -- -- -- -- -- - -- --
Trichloroethene -- -- -- -- -- -- -- --
Xylenes (total) -- -- -- -- -- -- -- --
SemivolatHe Organic Coml!ounds lpg/II 

Naphthalene -- -- -- - -- -- -- --
Phenol -- -- -- -- -- -- -- --
bis(2-Ethylhexyl)phthalate -- -- -- -- - -- -- --
Pesticides and PCBs lpg/ t) 

4,4'-DDT -- -- -- -- -- -- -- --
See notes at end of table. 
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Table 5-21 (Continued) 
Organic Compounds Detected in Site 16 Groundwater Samples, Phase liB 

July 1997 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Intermediate Monitoring Wells Deep Monitoring Wells 

Location Identifier: WHF-16-21 WHF-16-31 WHF-16-311 WHF-16-41 WHF-16-61 WHF-16-71 WHF·16-2D WHF-16-3D WHF-16-4D WHF-16-7D 

Sample Identifier: 16GOO202 16G00302 16GOO303 16G00402 16G00602 16GOO701 16GOO203 16GOO304 16GOO403 16GOO703 

Date Sampled: 23-JUL-97 22-JUL-97 22-JUL-97 22-JUL-97 23-JUL-97 2S-JUL-97 23-JUL-97 24-JUL-97 22-JUL-97 2S-JUL-97 

Laboratory Sample No.: ME322004 ME322002 ME322003 ME30600S ME340004 ME348004 ME32200S ME348006 ME306006 ME348003 

Volatile Organic Com~ounds Ipgll) 

1 ,2-Dichloroethane 24 J -- 8J 1 J -- -- -- -- 29 J 20 

1,2-Dichloroethene (total) SO -- 12 1 J -- -- -- -- -- 10 J 

Benzene 820 -- 130 28 -- -- 1 J -- 760 S20* 

Chloroform -- 1 J 1 J -- -- -- -- -- -- --
Ethylbenzene 6J -- -- -- -- -- -- -- -- --
Toluene -- - -- -- -- -- -- -- -- --
Trichloroethene 7J -- 2J 3J -- -- -- -- -- --
Xylenes (total) -- -- -- -- -- -- -- -- -- --
Semivolatile Organic Com~ounds Ipgl t) 

Naphthalene - -- -- -- -- -- -- -- -- --
Phenol -- -- -- -- -- -- -- - -- --
bis(2-Ethylhexyl)phthalate -- - -- -- -- -- -- -- -- --
Pesticides and PCBs Ipgl t) 

4,4'-DDT -- -- -- -- -- -- -- -- -- --
Notes: F = filtered. 

JJg/ t = micrograms per liter. 
- = compound was not detected. 
PCB = polychlorinated biphenyl. 
DDT = dichlorodiphenyltrichloroethane. 
J = estimated value. 
* = dilution equals ME348003DL. 
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Location Identifier: 

Sample Identifier: 

Collection Date: 

Laboratory Sample No.: 

Inorganic Anal~e8 lpg/I) 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Cyanide 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Sodium 

Vanadium 

Zinc 

See notes at end of table. 

) 

Table 5-22 
Inorganic Analytes Detected in Phase liB Groundwater Samples at Site 16 

August 1996 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Shallow Monitoring Wells 

WHF-16-1S WHF-16-2S WHF-16-2S WHF-16-3S WHF-16-4S WHF-16-5S 

16G0010l 16G00201 16G00201F 16G00301 16G00401 16G00501 

19-AUG-96 14-AUG-96 14-AUG-96 20-AUG-96 19-AUG-96 21-AUG-96 

RC016004 RB980006 RB980014 RC016005 RC016002 RC016009 

-- -- -- -- -- --
-- -- -- _. -- .. 

.. .. .. _ . 0.6 J .. 

24.1 J 17.4 J 17.4 J 40.7 J 59.4 J 10 J 

-- .. .- . - 0.42 J _ . 

-. -- -- -- 12.5 --
623 J .. .. 24,900 78,800 --
2.1 J .. .. .- _ . --

-- 3J .- -- - 3.2 J 

.- .. -. .- 1.7 J .-

-- - -- . - -- --
39.9 J .- .. 176 167 9.2 J 

-. -- _. .- -- --
685 J 484 J 464 J 2,850 J 8,690 276 J 

3.8 J 2.1 J 2.5 J 3J 65.4 --
-- -- _. . - -- _. 

375 J 476 J .. 3,730 J 4,790 J --
1,860 J 2,690 J 2,670 J -- 3,490 J 1,550 J 

.. -- -. _. .. --
114 .. .. - _. .. 

,) 

WHF-16-5S WHF-16-5S 

16G00501D 16G00501F 

21-AUG-96 21-AUG-96 

RC016016 RC016011 

-- --
.- .-
.- --

10 J 10 J 

. - _ . 

-. --
. - _ . 

-- --
-- -
- --
.. --

5.3 J 119 

-- _. 

261 J 305 J 

2.1 J 3J 

.. --
_. 471 J 

1,450 J 1,510 J 

.. --
-. . . 

,) 



.) ) ) 

Table 5-22 (Continued) 
Inorganic Analytes Detected in Phase liB Groundwater Samples at Site 16 

August 1996 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Shallow Monitoring Wells Intermediate Monitoring Wells 

Location Identifier: WHF-16-6S WHF-16-6S WHF-16-7S WHF-16-21 WHF-16-31 WHF-16-311 WHF-16-311 WHF-16-41 

Sample Identifier: 16G00601 16G00601F 16G00701 16G00202 16G00302 16G00303 16G00303F 16G00402 

Collection Date: 16-AUG-96 16-AUG-96 25-JUL-96 15-AUG-96 20-AUG-96 21-AUG-96 21-AUG-96 19-AUG-96 

Laboratory Sample No.: RB980019 RB980022 RB887015 RB980016 RC016006 RC016008 RC016008 RC0160103 

Inorganic Anall!es (pglll 

Aluminum 3,040 -- 137 J -- -- 395 -- --
Antimony -- -- -- -- -- -- -- --
Arsenic ·0.8 J -- -- -- -- -- -- --
Barium 300 251 27.4 J 30.1 J 23.5 J 27.2 J 18.9 J 57.7 J 

Beryllium -- 0.32 J -- -- -- -- -- --
Cadmium 2.2 J -- -- -- -- -- -- --
Calcium 61,900 61,900 36,000 1,990 J 1,060 J 1,070 J 962 J 8,460 

Chromium -- -- -- -- 2.6 J 4.6 J 3.4 J --
Cobalt -- -- -- -- -- -- -- --
Copper 6.1 J -- -- -- -- 1.7 J -- 1.4 J 

Cyanide 12 -- -- -- -- -- -- --
Iron 45,200 1,660 328 -- 113 1,410 396 57.5 J 

Lead 5.7 -- -- 2.3 J -- -- -- --
Magnesium 3,100 J 3,110 J 3,050 J 1,450 J 720 J 1,030 J 893 J 542 J 

Manganese 516 425 10.5 J 12 J 47.3 60.3 53.3 7J 

Nickel -- -- 8.7 J -- -- - -- --
Potassium 2,010 J 2,110 J 3,470 J 331 J 401 J -- -- --
Sodium 1,600 J 1,650 J 6,210 5,260 -- -- -- 3,210 J 

Vanadium 17.8 J 2.2 J -- -- - -- -- --
-Line 56.4 168 

See notes at end of table. 



Table 5-22 (Continued) 
Inorganic Analytes Detected in Phase liB Groundwater Samples at Site 16 

August 1996 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Intermediate Monitoring Wells Deep Monitoring Wells 

Location Identifier: WHF-16-61 WHF-16-71 WHF-16-2D WHF-16-3D WHF-16-4D WHF-16-7D 

Sample Identifier: 16G00602 16G00702 16G00203 16G00304 16G00403 16G00703 

Collection Date: 15-AUG-96 25-JUL-96 15-AUG-96 20-AUG-96 16-AUG-96 25-JUL-96 

Laboratory Sample No.: RB980018 RB887016 RB980017 RC16007 RB98oo20 RB887017 

Inorganic Anal~eB Ipgll) 

Aluminum 244 72.3 -- 90.7 J 278 196 

Antimony -- -- -- -- -- --
Arsenic -- -- -- -- 1 J 2J 

Barium 17.4 15.6 J 21.5 J 13 J 28.6 J 10.8 J 

Beryllium -- -- -- -- -- --
Cadmium -- -- -- -- -- --
Calcium l,740J 1,960 J 1,000 J 2,500 J 3,110 J 2,510 J 

Chromium -- -- -- -- 2.3 J --
Cobalt -- -- -- -- -- --
Copper 2.6 J -- -- -- -- --
Cyanide -- -- -- -- -- --
Iron 232 201 -- 111 1,370 151 

Lead 0.5 J -- -- -- 4 --
Magnesium 590 J 612 J 732 J 988 J 1,320 J 496 J 

Manganese 70.8 85 36.9 73.7 41.3 102 

Nickel -- -- -- 7.7 J -- --
Potassium 458 J -- 322 J 1,640 J 540 J 930 J 

Sodium 3,680 J 4,looJ -- 20,600 2,570 J 18,500 

Vanadium 1.5 J -- -- -- 2.2 J --
Zinc 210 -- -- 53.1 103 --
Notes: J.lg/ t = micrograms per liter. 

-- = compound was not detected. 
J = estimated value. 

) ) ) 



Table 5-23 
Inorganic Analytes Detected in Site 16 Groundwater Samples, Phase liB 

July 1997 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Shallow Monitoring Wells 

Location Identifier: WHF-16-1S WHF-16-1S WHF-16-3S WHF-16-4S WHF-16-4S WHF-16-6S WHF-16-6S WHF-16-7S 

Sample Identifier: 16Gool0l 16G00101DUP 16G00301 16G00401 16G00401D 16G00601 16G00601F 16G00701 

Date Sampled: 24-JUL-97 24-JUL-97 24-JUL-97 22-JUL-97 22-JUL-97 23-JUL-97 23-JUL-97 25-JUL-97 

Laboratory Sample No.:·. WTME340009 WTME340010 WTME340008 NA NA WTMW340002 WSME340003 WTME348004 

Inorganic Anal}18s /JIgl t) 

Aluminum -- -- 749 NS NS 3,930 -- 161 J 

Antimony -- -- -- NS NS -- 124 --
Arsenic -- -- -- NS NS -- -- --
Barium 20.5 J 20.7 J 39.3 J NS NS 456 310 32.9 J 

Beryllium -- -- -- NS NS - 10.3 -
Cadmium -- -- -- NS NS -- -- --
Calcium -- -- 35,700 NS NS 74,300 72,800 30,500 

Chromium -- -- -- NS NS -- -- -
Cobalt -- -- -- NS NS -- -- --
Copper -- -- -- NS NS -- -- -
Cyanide -- -- -- NS NS -- -- --
Iron -- -- 1,040 NS NS 68,600 656 1,770 

Lead -- -- -- NS NS -- -- --
Magnesium 617 J 623 J 3,450 J NS NS 3,680 J 3,680 J 2,850 J 

Manganese -- -- 12.1 J NS NS 1,370 43.2 1,210 

Nickel -- -- -- NS NS -- -- --
Potassium -- -- 3,510 J NS NS 3,030 J 3,110 J 2,850 J 

Sodium 2,130 J 2,110 J -- NS NS , 2,730 J 2,940 J 7,490 

Vanadium -- -- -- NS NS 25.2 J -- --
Zinc -- -- -- NS NS 49.1 -- --
See notes at end of table. 
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Location Identifier: 

Sample Identifier: 

Date Sampled: 

Laboratory Sample No.: 

Inorganic Anailltes (pglll 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Cyanide 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

Sodium 

Vanadium 

Zinc 

See notes at end of table. 

Table 5-23 (Continued) 
Inorganic Analytes Detected in Site 16 Groundwater Samples, Phase liB 

July 1997 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Intermediate Monitoring Wells 

WHF-16-21 WHF-16-31 WHF-16-311 WHF-16-41 WHF-16-61 WHF-16-71 

16GOO202 16G00302 16GOO303 16G00402 16G00602 16G00702 

22-JUL-97 22-JUL-97 22-JUL-97 22-JUL-97 23-JUL-97 25-JUL-97 

WTME322004 WTME3322004 WTME322003 NA WTME340004 WTME348002 

-- -- 222 NS 200 J 202 

-- -- 17.4 J NS -- --
-- -- -- NS -- --

45.2 J 25.3 J 26.6 J NS 30.9 J 17.1 J 

-- -- -- NS -- --
-- -- -- NS -- --

3,660 J 997 J 1,380 J NS 1,070 J 1,210 J 

-- -- -- NS -- --
-- -- -- NS -- --
-- -- -- NS -- --
-- -- -- NS -- -
-- -- 1,370 NS -- 526 

-- -- -- NS -- --
3,020 J 790 J 1,220 J NS 985 J 673 J 

21.8 18 89.6 NS 10.9 J 34.3 

-- -- - NS -- --
-- 1,180 J -- NS -- -

4,300 J 3,470 J 3,940 J NS 2,720 J 3,880 J 

-- -- . -- NS -- --
-- -- -- NS -- --

) 
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Table 5-23 (Continued) 
Inorganic Analytes Detected in Site 16 Groundwater Samples, Phase liB 

July 1997 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Deep Monitoring Wells 

Location Identifier: WHF-16-2D WHF-16-3D WHF-16-3D WHF-16-4D 

Sample Identifier: 16G00203 16G00304 16G00304F 16G00403 

Date Sampled: 23-JUL-97 24-JUL-97 24-JUL-97 22-JUL-97 

Laboratory Sample No.: WTME322005 WTME340006 WSME340oo7 NA 

Inorganic Anall!es lpg/II 

Aluminum 121 J 1,900 98.4 J NS 

Antimony -- -- -- NS 

Arsenic -- -- 1.4 J NS 

Barium 17.4 J 16 J 11 J NS 

Beryllium -- -- -- NS 

Cadmium -- -- -- NS 

Calcium 1,080 J 2,960 J 2,540 J NS 

Chromium -- -- -- NS 

Cobalt -- -- -- NS 

Copper -- 11.9 J -- NS 

Cyanide -- -- -- NS 

Iron -- 1,040 -- NS 

Lead -- -- -- NS 

Magnesium 659 J 1,220 J 1,030 J NS 

Manganese 41.4 105 80.4 NS 

Nickel -- -- -- NS 

Potassium -- 2,010 J 1,720 J NS 

Sodium 2,080 J 20,400 20,700 NS 

Vanadium -- -- -- NS 

Zinc -- 26.7 -- NS 

Notes: Dup = duplicate sample. -- = compound not detected. 
F = filtered sample. NS = Not resampled for inorganic analysis. 
NA = not applicable. J = estimated value. 
119/ I = micrograms per liter. 

WHF-16-7D 

16G00703 

25-JUL-97 

WEME348oo3 

--

--
3.6 J 

16.6 J 

--
--

3,080 J 

--
--
--
--

1,200 

--
818 J 

170 

8.2 J 

--
2,680 J 

--

--



Table 5-24 
Summary of Organic Compounds Detected in Site 16 Groundwater Samples 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Frequency Range of Background Florida Groundwater 
Mean Analyte Federal Cleanup Target Level Analyte of Detected Analyte 
Concentration 

Screening 
MCLs· 

Detection' Concentration 2 Values3 
ConcentrationS I 8asisB 

Volatile Organic Coml!0unds (pgll) 

1,2-Dichloroethane 6/17 1 to 32 19 -- S 3 P 

1,2-Dichloroethene (total) 6/17 1 to 50 16.5 -- 70 70 P 

Benzene 7/17 1 to 820 428 -- 5 1 P 

Chloroform 3/17 1 1 -- 0.1 5.7 

Ethylbenzene 2/17 5 to 6 5.5 -- 700 30 S 

Toluene 2/17 1 1 -- 1,000 40 S 

Trichloroethene 5/17 2 to 7 3.8 -- 5 3 P 

C1l 
.!,. 

Xylenes (total) 1/17 1 1 -- 10,000 20 S 
..... Semivolatile Organic Coml!ounds (pg/l) 

Naphthalene 3/17 1 1 - NA 20 

Phenol 3/17 4 to 8 5.7 - NA 10 

bis(2-Ethylhexyl)phthalate 7/17 1 to 53 9.5 - 6 6 P 

Pesticides and PCBs (Poll) 

4,4'-DDT 2/17 0.14 to 0.15 0.15 -- NA 0.1 

See notes at end of table. 
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Table 5-24 (Continued) 
Summary of Organic Compounds Detected in Site 16 Groundwater Samples 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

1 Frequency of detection is the fraction of total samples analyzed in which the analyte was detected. 
2 Value indicated by an asterisk is the average of the sample and its duplicate. If the target analyte was not detected in either the environmental 
sample or associated duplicate, the value used for the nondetection is one-half the reporting limit. 
3 Background screening values for organic compounds are the arithmetic mean concentrations; for inorganic analyte, it is two times the arithmetic 
mean concentration. The latter values are used for analyte screening in risk assessment. 
• Federal MCls are maximum permissible concentrations of contaminants in water delivered to a user by a public water system. 
S Source: Cleanup Target levels, Chapter 62-777, FAC (FDEP, 1999). 
• The concentrations are based on a number of enforceable and nonenforceable State of Florida regulations: 

P = primary drinking water standards based on Florida Administrative Code (FAG) Rule 17-550.310, .320 
S = secondary drinking water standards based on FAC Rule 17,550.310, .320 

Notes: MCl = maximum contaminant level. 
I1g/ I = micrograms per liter. 
Bold indicates analyte exceeded cleanup target level. 
-- = compound not detected. 
NA = criteria not available. 
PCB = polychlorinated biphenyl. 
DDT = dichlorodiphenyltrichloroethane. 



Table 5-25 
Summary of Inorganic Analytes Detected in Site 16 Groundwater Samples 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Frequency Range of Background Florida Groundwater 

Analyte of Detected Analyte 
Mean Analyte 

Screening Federal MCLs· Cleanup Target Level 
Concentration 

Detection' Concentration 2 Values3 
ConcentrationS I BasisB 

Inorganic Anailltes lpg/II 

Aluminum 10/17 121 to 3,930 796 654 8200 200 S 

Antimony 1/17 17.4 17.4 20.4 6 6 P 

Arsenic 4/17 0.6 to 3.6 1.5 50 50 P 

Barium 17/17 10* to 456 53.9 72.6 2,000 2,000 P 

Beryllium 1/17 0.42 0.42 0.58 4 4 P 

Cadmium 2/17 2.2 to 12.5 7.4 4.4 5 5 P 

Calcium 15/17 623 to 78,800 16,462 3,316 NA NA 

Chromium 4/17 2.1 to 4.6 2.9 30 100 100 P 

Cobalt 2/17 2.175* to 3 2.6 -- NA 420 

Copper 6/17 1.4 to 11.9 4.2 10.8 81,000 1,000 S 

Iron 14/17 7.25* to 68,600 5,538 964 8300 300 S 

Lead 4/17 0.5 to 5.7 3.1 -- 715 15 P 

Magnesium 17/17 268.5* to 8,690 1,841 2,426 NA NA 

Manganese 17/17 1.3* to 1,370 188 42.8 "50 50 S 

Nickel 3/17 7.7 to 8.7 8.2 42.8 100 100 P 

Potassium 13/17 322 to 4,790 1,600 1,530 NA NA 

Sodium 17/17 1,500* to 20,400 4,466 4,770 9NA 160,000 P 

Vanadium 4/17 1.3 to 25.2 7.6 3.8 NA 49 T 

Zinc 8/17 26.7 to 381 138 200 "5,000 5,000 S 

Cyanide 1/17 12 12 7 200 200 P 

See notes at end of table. 
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Table 5-25 (Continued) 
Summary of Inorganic Analytes Detected in Site 16 Groundwater Samples 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

1 Frequency of detection is the fraction of total samples analyzed in which the analyte was detected. 
2 Value indicated by an asterisk is the average of the sample and its duplicate. If the target analyte was not detected in either the 
environmental sample or associated duplicate, the value used for the nondetection is one-half the reporting limit. 
3 Background screening values for organic compounds are the arithmetic mean concentrations; for inorganic analytes it is two times the 
arithmetic mean concentration. The latter values are used for analyte screening in risk assessment. 
4 Federal MCls are maximum permissible concentrations of contaminants in water delivered to a user by a public water system. 
S Source: Cleanup Target levels, Chapter 62-777, FAC (FDEP, 1999). 
5 The concentrations are based on a number of enforceable and nonenforceable State of Florida regulations: 

P .~ primary drinking water standards based on Florida Administrative Code (FAG) Rule 17-550.310, .320 
S = secondary drinking water standards based on FAC Rule 17-550.310, .320 
T = systemic toxicants based on FAC Rule 17-520.400 (1) (d) 

7 Treatment technique requirement for drinking water distribution system. 
S Secondary MCL. 
9 No MCl has been determined for sodium but a reporting limit of 20,000 J.lg/ I has been established. 

Notes: MCl = maximum contaminant level. 
J.I9/1 = micrograms per liter. 
Bold indicates analyte exceeded cleanup target level. 
NA '" no applicable standard currently exists . 
.. = average of a sample and its duplicate. 
-- = criteria not available. 
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Aluminum exceeded the Federal and State secondary MCL (200 p.g/.P.) in two 
monitoring wells ranging in concentration from 749 to 3,930 p.g/.P. (16G00301 [749 
p.g/.P.], and l6G0060l [3,040 to 3,930 p.g/.P.]) 1996 and 1997, respectively. 

-
Antimony exceeded the Federal and State MCL (6 p.g/.P.) in sample 16G0060lF, which 
had a concentration of 124 p.g/.P.. The corresponding unfiltered sample and the 
1996 samples of the source monitoring wells did not have any antimony present. 

Beryllium exceeded the Federal and State MCL (4 p.g/.P.) in sample 16G00601F, which 
had a concentration of 10.3 p.g/.P. but was not detected in the unfiltered sample 
16G0060l. 

Cadmium exceeded the Federal and State MCL (5 p.g/.P.) in sample l6G00401, which had 
a concentration of 12.5 p.g/1.. 

Iron exceeded the Federal and State MCL (300 p.g/.P.) in samples from four 
monitoring wells ranging in concentration from 1,040 to 68,600 p.g/.P. (16G00301 
[176 to 1,040 p.g/1.], 16G00601 [45,200 to 68,600 p.g/1.] and 16G00701 [328 to 1,770 
p.g/1.]). 

Manganese exceeded the Federal and State MCLs (50 p.g/1.) in samples from three 
monitoring wells ranging in concentration from 65.4 to 1,370 p.g/1. (16G00401 [65.4 
p.g/1.], l6G00601 [516 to 1,370 p.g/1.] and l6G0070l [1,210 p.g/1.]). 

Intermediate Groundwater Samples. The following ana1ytes were detected in 
groundwater samples in one or both sampling events (1996 and 1997) collected from 
moni toring wells screened at the intermediate level of the surficial water table. 

VOCs. Eight VOCs (1,2-dichloroethane, 1,2-dichloroethene [total], benzene, 
chloroform, ethylbenzene, toluene, TCE, and xy1enes [total)) were detected in the 
groundwater samples collected from the intermediate monitoring wells at Site 16. 

1,2-Dichloroethane was detected in groundwater samples from three monitoring 
wells ranging in concentration from 1 to 24 p.g/1. (16G00202 [0 to 24 p.g/1.], 
l6G00303 [2 to 8 p.g/.P.], and l6G00402 [0 to 1 p.g/.P.]). Groundwater samples from 
l6G00202 and l6G00303 exceeded the Federal MCL of 5 p.g/.P.. Groundwater samples 
from l6G00202 and l6G00303 exceeded the Florida GCTL of 3 p.g/.P. for 1,2 - dichloroe­
thane. 

1,2 -Dichloroethene was detected in groundwater samples from three monitoring 
wells ranging in concentration from 1 to 50 p.g/1. which is below the Florida GCTL 
and Federal MCL. 

Benzene was detected in groundwater samples from four monitoring wells ranging 
in concentration from 0 to 820 p.g/.P. (16G00202 [750 to 820 p.g/1.], l6G00303 [0 to 
l30 p.g/1.], l6G00402 [0 to 28 p.g/.P.], and l6G00702 [39 p.g/.P.]). Groundwater samples 
from l6G00202, l6G00303, l6G00402, and l6G00702 exceeded both the Federal MCLs 
and the Florida GCTL for benzene of 5.0 and 1.0 p.g/.P., respectively. 

Chloroform was detected in groundwater samples from three monitoring wells 
(16G00202, l6G00302, and l6G00303) at a concentration of 1 p.g/1.. These 
concentrations exceed the Federal MCL for chloroform of 0.1 p.g/1.. Chloroform was 
not detected in groundwater samples from the same wells during other sampling 
events. 
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TCE was detected in groundwater samples from four monitoring wells ranging in 
concentration from 2 to 7 J1.g/1 (16G00202 [6 to 7 J1.g/1) , l6G00303 [2 JJ\g/1], 
l6G00402 [2 to 3 J1.g/1] and l6G00702 [at 5 J1.g/1]. TCE was detected at a 
concentration of 6 and 7 !1g/ i in groundwater samples from 16G00202, which 
exceeded the Federal MCL of 5 J1.g/1. TCE equaled the Florida GCTL for TCE of 3.0 
J1.g/i in groundwater sample 16G00402. 

SVOCs. Three SVOCs (naphthalene, phenol, and bis(2-ethy1hexyl)phthalate) were 
detected in the groundwater samples collected from the intermediate monitoring 
wells at Site 16. None of the detected SVOCs were detected in background 
groundwater samples. Bis (2-ethylhexy1)phthalate was detected in ground.water 
samples l6G00202 and l6G00602 at concentrations of 1 and 6 ~g/J., respectively. 
This concentration equals the Federal MCL and the Florida GCTL of 6 J1.g/1. 

Pesticides. One pesticide (4,4'-DDT) was detected in a sample from l6G00602 at 
a concentration of 0.14 p,g/ i which exceeds the Florida GCTL of 0.1 J1.g/1. No PCB 
compounds were detected in any Phase lIB intermediate depth groundwater samples. 

Inorganic Analytes. Fourteen of the twenty inorganic analytes (aluminum, 
antimony, barium, calcium, chromium, copper, iron, lead, magnesium, manganese, 
potassium, sodium, vanadium, and zinc) were detected in intermediate groundwater 
samples collected from Site 16. Seven inorganic analytes (barium, calcium, iron, 
magnesium, manganese, sodium, and zinc) were detected at concentrations exceeding 
the background screening concentrations. 

Four inorganic analytes (aluminum, antimony, iron, and manganese) were detected 
at concentrations exceeding either Federal or State regulatory limits as listed 
below. 

Aluminum exceeded the Federal and State secondary MCLs (200 J1.g/1) in three 
monitoring wells ranging in concentration from 200 to 395 J1.g/i (16G00303 [222 to 
395 p,g/l] , l6G00602 [200 to 244 J1.g/1] , and l6G00702 [202 p,g/i). 

Antimony exceeds the Federal and State MCL (6 p,g/.O in sample l6G00303, which had 
a concentration of 17.4 J1.g/i. 

Iron exceeded the Federal and State MCL (300 p,g/i) in two monitoring wells 
ranging in concentration from 396 to 1,410 J1.g/1 (16G00303 [1,370 to 1,410 ~g/i] 
and l6G00702 [201 to 526 p,g/i]). 

Manganese exceeded the Federal and State MCL (50 J1.g/i) in three monitoring 'NeIls 
ranging in concentration from 60.3 to 896 J1.g/i (16G00303 [60.3 to 89.6 J1.g/1] , 
l6G00602 [10.9 to 70.8 J1.g/i] and 16G00702 [34.3 to 85 J1.g/ij). 

Deep Groundwater Samples. The following analytes were detected in ground1Nater 
samples in one or both sampling events (1996 and 1997) collected from monitoring 
wells screened in the deeper level of the surficial water table. 

VOCs. Five VOCs (l,2-dichloroethane, 1,2-dichloroethene [total], ben:z:ene, 
toluene, and TCE) were detected in the groundwater samples collected from 
monitoring wells screened in the deeper level at Site 16. 

1,2-Dichloroethane was detected in groundwater samples from two monitoring 1~e1ls 
ranging in concentration from 20 to 29 J1.g/i (16G00403 [0 to 29 J1.g/1] and l6G00703 
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[0 to 20 ~g/~]). Groundwater samples from 16G00403 and 16G00703 exceeded the 
Federal MCLs and Florida GCTL of 5 and 3 ~g/ ~, respectively. ,---. 

1,2-Dichloroethene was detected in groundwater samples from two monitoring wells 
ranging in concentration from 1 to 10 ~g/~ (16G00403 [0 to 1 ~g/~] and 16G00703 
[10 ~g/~]) which is below State and Federal regulatory limits of 70 ~g/~. 

Benzene was detected in groundwater samples from three monitoring wells ranging 
in concentration from 0 to 760 ~g/~ (16G00203 [1 to 5 ~g/~l, 16G00403 [0 to 760 
~g/~l, and 16G00703 [0 to 520 ~g/~]). Groundwater samples from 16G00403 and 
16G00703 exceeded the Federal MCLs and Florida GCTL for benzene, which are 5 and 
1.0 ~g/~, respectively. 

Toluene was detected in one groundwater sample from monitoring wells 16G00203 at 
a concentration of 1 ~g/~. This concentration dose not exceed State and Federal 
regulatory limits. 

TCE was detected in one groundwater sample, 16G00703, at a concentration of 2 
~g/~ which is below State and Federal regulatory limits. 

None of the remaining VOCs were detected at concentrations exceeding the Federal 
or State regulatory limits. 

SVOCs. Three SVOCs (naphthalene, phenol, and bis(2-ethylhexyl)phthalate) were 
detected in groundwater samples collected from monitoring wells screened in the 
deep surficial aquifer at Site 16. None of the detected SVOCs were found in 
background groundwater samples. Naphthalene and phenol were not detected at 
concentrations that exceeded either Federal MCLs or the Florida GCTLs. 

Bis(2-ethylhexyl)phthalate was detected in two groundwater samples, 16G00304 and 
l6G00403, at concentrations of 53 and 1 ~g/~, respectively. The groundwater 
sample from 16G00304 exceeds both the Federal MCL and the Florida groundwater 
guidance concentration 6 ~g/~. 

Pesticides. No pesticides or PCB compounds were detected in any groundwater 
samples collected from monitoring wells screened in the deeper level of the 
surficial aquifer. 

Inorganic Analytes. Fifteen of the twenty inorganic analytes (aluminum, arsenic, 
barium, calcium, chromium, copper, iron, lead, magnesium, manganese, nickel, 
potassium, sodium, vanadium, and zinc) were detected in deep groundwater samples 
collected from Site 16. Seven inorganic analytes (aluminum, copper, iron, lead, 
manganese, potassium, and sodium) were detected at concentrations exceeding the 
background screening concentrations. 

Three inorganic analytes (aluminum, iron, and manganese) were detected at concen­
trations exceeding either Federal or State regulatory limits as listed below. 

Aluminum exceeded the Federal and State secondary MCLs (200 ~g/~) in two 
monitoring wells ranging in concentration from 278 to 1,900 ~g/~ (16G00304 [90.7 
to 1,900 ~g/~l and l6G00403 [278 ~g/~l). 
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Iron exceeded the Federal and State secondary MCLs (300 J1.g/P.) in three monitoring 
wells ranging in concentration from 1,040 to 1,370 J1.g/P. (16G00304 [Ill to 1,040 
J1.g/P.] l6G00403 [1,370 J1.g/P.], and l6G00703 [170 J1.g/P.]). 

Manganese exceeded the Federal and State secondary MCLs (50 J1.g/ P.) in two 
monitoring wells ranging in concentration from 73.7 to 170 J1.g/P. (16G00304 [73.7 
to 105 J1.g/P.] and l6G00703 [102 to 170 J1.g/P.]). 

Filtered Groundwater Samples. Filtered samples for inorganics (metals only) were 
collected from monitoring wells l6G00201F, l6G00501F, l6G00601F, l6G00303F, and 
l6G00304F for comparison purposes only during the Phase lIB RI (denoted with F 
suffix, Tables 5-22, 5-23). Comparison of the analytical results between the 
filtered sample and the corresponding unfiltered sample indicates that in 
general, fewer analytes are detected in the filtered samples. In addition, 
analyte concentrations in the filtered sample are typically lower than the 
corresponding concentrations in the unfiltered sample. Filtered groundwater data 
was not used to make decisions as part of the Baseline Risk Assessment in 
Chapters 6.0 and 7.0 of this report. 
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6.0 HUMAN HEALTH RISK ASSESSMENT 

A human health risk assessment (HHRA) has been conducted as part of the RI/FS for 
Site 16 at NAS Whiting Field. The purpose of the HHRA is to characterize the 
risks associated with the hypothetical exposures to site-related chemicals. This 
HHRA is conducted in accordance with the following guidance documents: 

Risk Assessment Guidance for Superfund, Volume 1, Human Health 
Evaluation Manual (Part A) (USEPA, 1989a), 

Guidance for Data Useability in Risk Assessment (Part A), Final (USEPA, 
1992a), and 

Supplemental Guidance to RAGs: Region IV Bulletins, Human Health Risk 
Assessment (USEPA, 1995a). 

Additionally, the HHRA will consider FDEP guidance: 

Cleanup Target Levels for Chapter 62-777, FAC (FDEP, 1999), 

The methodology for the HHRA is described in Chapter 2.0 of the GIR (HLA, 1998). 
The HHRA methodology presented in the GIR (HLA, 1998) consists of the following 
steps: 

data evaluation, 
selection of chemicals of potential concern, 
exposure assessment, 
toxicity assessment, and 
risk characterization. 

Site 16 is located southeast of Clear Creek at NAS Whiting Field. The location, 
physical description, and history associated with Site 16 are described in 
Chapter 1 of the this report. During the RI, surface soil, subsurface soil, 
groundwater, and surface water were collected from Site 16. Sampling locations 
and the sampling rationale are presented in Chapter 3 of this report. 

6.1 DATA EVALUATION. The data evaluation involves numerous 
including sorting data by medium, evaluating sample quantitation 
evaluating quality of data with respect to qualifiers. 

activi:ties, 
limits, and 

The data for Sites 16 were divided into the following categories: surface soil, 
subsurface soil, groundwater, and surface water and background for each media. 

Sample quantitation limits (SQLs) are compared to USEPA Region III RBCs, and 
Florida screening values. Surface and subsurface soil SQLs were compared to 
Region III RBCs and Florida SCTLs for residential and industrial scenarios, 
respectively. Groundwater SQLs were compared to Florida GCTLs and Region III Tap 
Water RBCs. Surface water SQLs were compared to Florida Cleanup Target Levels 
and Region IV Water Quality standards. Analyte-specific SQLs that are above RBCs 
and Florida screening values are identified and discussed in the uncertainty 
analysis. 
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The quality of the data was evaluated with respect to the data qualifiers. Only 
data of sufficient quality were retained for evaluation in this HHRA. The HHRA 
considers data with "J", "U", and "UJ" qualifiers as well as data with no 
qualifier. 

6.2 SELECTION OF HUMAN HEALTH CHEMICALS OF POTENTIAL CONCERN. The human health 
chemicals of potential concern (HHCPCs) were selected per the methodology 
described in Section 2.5 of the GIR (HLA, 1998). This HHCPC methodology 
considers (1) frequency of detection, (2) consistency with background conditions, 
(3) a comparison to regulatory and risk-based screening values, and (4) a 
comparison to essential nutrient levels. 

In selecting HHCPCs, USEPA Region IV criteria were used (USEPA, 1995a). For each 
medium, the following criteria were employed to exclude detected analytes from 
the list of HHCPCs. Each criterion by itself is justification for excluding the 
analyte. 

Less than 5 Percent Frequency of Detection. If an analyte has a frequency 
of detection (number of samples in which the analyte is detected divided by 
the number of samples analyzed for that analyte) less than 5 percent 
(USEPA, 1995a) and is not selected as an HHCPC in another medium, it is not 
selected as an HHCPC. This criterion is not used if there are less than 20 
environmental samples for a specific medium. 

Less than Background Screening Concentrations. If the maximum detected 
concentration of an analyte is less than twice the arithmetic mean of the .r-, 
background concentration (inorganics only), the analyte is not selected as 
an HHCPC (USEPA, 1995a). The background screening values for surface soil, 
subsurface soil, groundwater, and surface water are identified in below. 

WHF-S16.RI 
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A representative surface soil background data set consisting of Troup 
Loamy Sand and Lakeland Sand is used for background screening of Site 
16 surface soil samples. Sample locations are identified on Figure 
3-10 and are discussed in Subsection 3.3.1 of the GIR (HLA, 1998). The 
background surface soil data used for screening surface soils at 
Site 16 are presented in Tables 3-8 and 3-10 of the GIR (HLA, 1998). 

Background subsurface soil sample locations are identified on Figure 
3-11 and discussed in Subsection 3.3.2 of the GIR (HLA, 1998). Tables 
3-15 through 3-17 of the GIR (HLA, 1998) present the background 
screening data and Table 3-18 presents summary statistics for screening 
subsurface soil at Site 16. 

Background groundwater sample locations are identified on Figure 3-12 
and discussed in Subsection 3.3.3 of the GIR (HLA, 1998). Tables 3-21 
through 3-23 of the GIR (HLA, 1998) present background screening data 
for groundwater. Table 3 - 24 of the GIR (HLA, 1998) presents the 
summary statistics used for screening the groundwater at Site 16. 

Surface water locations are identified on Figure 3-13 and are discussed 
in Paragraph 3.3.2.1 of the GIR (HLA, 1998). Table 3-19 of the GIR 
(HLA, 1998) presents summary statistics and the background screening 
data value used in the Site 16 HHRA surface water evaluation. 
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Less than Risk-Based Screening Concentrations, Standards, and Guidelines. 
If the maximum detected concentration of the analyte in a medium is less 
than its corresponding USEPA Region III RBC values (USEPA, 1996a), and less 
than Federal and Florida standards, the analyte is not selected as an HHCPC 
(USEPA, 1995a). The target hazard quotient in the USEPA Region III RBC 
table is 1 and the target cancer risk is lxlO- 6

• All RBCs based on 
noncarcinogenic effects are adjusted for a target hazard quotient of 0.1 
per Region IV guidance (USEPA, 1995a). 

The residential soil RBCs are used for surface soil and the industrial soil 
RBCs are used for subsurface soil. No RBC is available for lead in soil 
due to a lack of toxicity data. Based on a USEPA recommendation, a 
screening level of 400 milligrams per kilogram (mg/kg) for lead under 
residential land use is used as the RBC for lead in soil (USEPA, 1994c). 
The maximum detected concentrations of analytes in surface soil are also 
compared to residential Florida SCTLs (FDEP, 1999). The maximum detected 
concentration of any organic analyte in surface soil that was also detected 
in groundwater (above a standard or guideline) is compared to the Florida 
leaching value (FDEP, 1999) for that analyte. 

Tap water RBCs (USEPA, 1997a), Federal MCLs (USEPA, 1996b) and Florida 
Groundwater GCTLs (FDEP, 1999) are used for groundwater. 

Florida Surface Water Cleanup Target Levels (freshwater) (FDEP, 1996b), and 
Region IV Water Quality Standards for human health consumption of water and 
organisms (USEPA, 1996b) are used to screen surface water. Tap water RBCs 
(USEPA, 1997a) are used when a Florida or Federal water quality standard is 
not available. 

Less than Essential Nutrient Screening Values. If the maximum detected 
concentration of an essential nutrient in a medium is below a toxic level 
and consistent with or only slightly above its background concentrat:ion, 
the essential nutrient is not selected as an HHCPC. The derivation of 
essential nutrient screening values is presented in Appendix C-l of the GIR 
(HLA , 1998). 

HHCPCs were not screened using the iron essential nutrient value; thE~ RBC 
was used instead. However, if iron is determined to be a risk driver, a 
comparison of the risk concentrations against the essential nutrient level 
for iron will be presented in the uncertainty section for that medium. 

If the analyte meets any of the above criteria, is not a member of the same 
chemical class as other HHCPCs in the medium, and is not a breakdown product of 
other HHCPCs in the medium, then the analyte is not selected as an HHCPC. In 
situations where multiple screening values are available, a chemical is excluded 
only if its maximum screening concentration is less than all of the corresponding 
screening values. Appendix G (Tables G-l through G-4) ,·presents the RBCs, 
regulatory guidance values, and applicable or relevant and appropriate 
requirement (ARARs) that are used in HHCPC selection. After applying t:hese 
cri teria with profess ional judgment, HHCPCs are identified for each medium. 
HHCPC selection for each media is presented below in Subsections 6.2.1 through 
6.2.4. 

6.2.1 Surface Soil Twenty samples and two duplicates were collected from Site 
16 (specific samples that are included in the HHRA are listed in the footnotes 
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of Table 6-1). The samples locations are presented on Figures 3-1 and 5-11. 
VOCs, SVOCs, pesticides, PCBs, and inorganic data from all of these samples are 
evaluated in this HHRA. Table 6-1 identifies eight PARs (benzo(a)anthracene, 
benzo(a)pyrene, benzo(b) f1uoranthene , benzo(k)f1uoranthene, carbazole, chrysene, 
dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene), one pesticide (dieldrin) and 
six inorganic ana1ytes (aluminum, arsenic, barium, cadmium, chromium, copper, 
iron, lead, manganese, and vanadium) as HHCPCs for surface soil at Site 16. 

Barium, chromium, copper, and vanadium were recently added as HHCPCs due to 
changes in the USEPA Region III RBCs and Florida Cleanup Target Levels. Barium 
was detected in one sample above the Florida SCTL of 110 mg/kg, but was below the 
RBC of 550 mg/kg. Chromium was detected above the RBC of 23 mg/kg in two 
samples, but was below the SCTL of 210 mg/kg. Copper was detected in two soil 
samples above the SCTL of 110 mg/kg but was below the RBC of 310 mg/kg. Vanadium 
was detected above the SCTL in nine samples but all detections were below the RBC 
of 55 mg/kg. Barium, chromium, copper, and vanadium were not carried through the 
remainder of the HHRA, but will be addressed in the feasibility study as HHCPCs. 

6.2.2 Subsurface Soil Five subsurface soil samples (16-SS-06-04, 16-SS-10-05, 
16SS0201, 16SS0302, and 16SS0403) and a duplicate sample (16SS0403A) were 
collected from Site 16 (Figure 3-4). The analytical data are presented' in Tables 
5-12 and 5-13. VOCs, SVOCs, pesticides, PCBs, and inorganic data from these 
sample are evaluated in this HHRA. Table 6-2 identifies three inorganic ana1ytes 
(arsenic, iron, and lead) as HHCPCs for subsurface soil at Site 16. 

6.2.3 Surface Water One surface water sample (16W00101) was collected from Site 
16 (Figure 3-4). The analytical data are presented in Table 5-16. VOCs, SVOCs, 
pesticides, PCBs, and inorganic data from this sample are evaluated in this HHRA. 
As shown in Table 6-3, only aluminum and beryllium were identified as HHCPCs in 
surface water. 

Aluminum was recently added as an HHCPC due to changes in the Florida Cleanup 
Target Levels. Aluminum was not carried through the remainder of the HHRA, but 
will be addressed in the feasibility study as needed. 

6.2.4 Groundwater Seventeen groundwater samples and three duplicates were 
collected from Site 16 (samples that are evaluated in the HHRA are identified in 
the notes of Table 6-4). The sample locations are presented on Figure 3-2. The 
analytical data are presented in Tables 5-20 through 5-23. VOCs, SVOCs, 
pesticides, PCBs, and inorganic data from these samples are evaluated in this 
HHRA. 

The groundwater data were managed in a tiered manner. The data for each analyte 
from the most recent sampling event at each sampling location were used in the 
HHRA unless the analyte was not detected in the most recent data set but was 
detected previously. If the analyte was detected in a previous sampling event 
then those data were evaluated in the HHRA. 

Table 6-4 identifies five VOCs (1,2-dichloroethane, 1,2-dichloroethene [total], 
benzene, chloroform, TCE; one SVOC (bis(2-ethylhexyl)phthalate), one pesticide 
(4,4'-DDT), and six inorganics (aluminum, arsenic, barium, cadmium, iron, and 
manganese) as HHCPCs for groundwater in Site 16. 

WHF·S16.RI 
FGW.01.00 6-4 



) ~) ) 

Table 6-1 
Selection of Human Health Chemicals of Potential Concern 

for Surface Soil 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Frequency of Reporting 
Detected Mean of Background Selected Analyte 

Analyte Detection 1 Limit Range 
Concentrations Detected Screening Screening HHCPC? Reason6 

Range2 Concentrations3 Concentration4 Concentration5 (Yes/No) 

Volatile Organic Coml!0unds lpg/kg) 

Toluene 1/20 6 to 13 1 1 NA 380,000 No F, S 

Xylenes (total) 3/20 6 to 13 1 to 5 2.7 NA 5,900,000 No S 

Semivolatile Organic Coml!ounds lpg/kg) 

Anthracene 1/20 350 to 420 95 95 NA 2,300,000 No F, S 

Benzo (a)anthracene 4/20 350 to 420 56 to 2,300 670 NA 870 Yes 

Benzo (a)pyrene 5/20 350 to 840 71 to 3,100 750 NA 87 Yes 

Benzo (b )fluoranthene 4/20 350 to 840 86 to 3,600 1,100 NA 870 Yes 

Benzo(g,h,i)perylene 3/20 350 to 420 120 to 1,200 600 NA 2,300 No S 

Benzo(k)fluoranthene 3/20 350 to 420 73 to 3,200 1,200 NA 8,700 Yes C 

bis(2-Ethylhexyl)phthalate 7/20 350 to 420 43 to 120* 70 NA 46,000 No S 

Carbazole 1/17 350 to 420 97 97 NA 32,000 Yes C 

Chrysene 5/20 350 to 420 54 to 3,200 740 NA 87,000 Yes C 

Dibenz(a,h)anthracene 2/20 350 to 420 110 to 700 410 NA 87 Yes 

Fluoranthene 4/20 350 to 420 59 to 2,300 680 NA 310,000 No S 

Indeno(1,2,3-cd)pyrene 4/20 350 to 420 62 to 1,900 570 NA 870 Yes 

Phenanthrene 2/20 350 to 420 52 to 440 250 NA 230,000 No S 

Pyrene 4/20 350 to 420 44 to 1,700 520 NA 230,000 No S 

See notes at end of table. 



Table 6-1 (Continued) 
Selection of Human Health Chemicals of Potential Concern 

for Surface Soil 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Frequency of Reporting 
Detected Mean of Background Selected Analyte 

Analyte 
Detection 1 Limit Range 

Concentrations Detected Screening Screening HHCPC? Reasons 
Range' Concentrations3 Concentration4 Concentration5 (Yes/No) 

Pesticides and PCBs lpg/kg) 

4,4'-000 2/20 3.6 to 21 2.1 to 18 10 NA 2,700 No S 

4,4'-DDE 9/20 3.6 to 21 2.6* to 100 30 NA 1,900 No S 

4,4'-DDT 9/20 3.6 to 21 3.3* to 89 21 NA 1,900 No S 

Aroclor-1254 2/20 36 to 210 36 to 130 83 NA 320 No S 

Aroclor-1260 1/20 36 to 210 79* 79 NA 320 No F, S 

Dieldrin 8/20 3.6 to 21 2.5 to 130 31 NA 40 Yes 

alpha-Chlordane 3/20 1.8t099 1.6 to 9.4* 4.5 NA 1,800 No S 

gamma-Chlordane 3/20 1.8 to 99 1 to 6.0* 3.1 NA 1,800 No S 

Inorganic Anall1tes (mg/kg) 

Aluminum 20/20 NA 1,890* to 18,600 8,720 13,500 7,800 Yes 

Antimony 1/20 2.7 to 12 5.9 5.9 8 3.1 No F, B 

Arsenic 20/20 NA 0.7* to 12.1 2.8 74.6 0.43 Yes 

Barium 20/20 NA 4.5* to 257 36.8 18.8 110 Yes S 

Beryllium 15/20 1 0.06 to 0.3* 0.12 0.36 16 No B 

Cadmium 17/20 0.61 to 1 0.21 to 7.6 1.3 0.98 3.9 Yes 

Calcium '. 20/20 NA 70.8 to 2,350 584 446 1,000,000 No S 

Chromium 20/20 NA 3.2 to 29.2 10.6 10 23 Yes S 

Cobalt 11/20 10 0.69 to 4.1 1.7 2.8 470 No S 

Copper 19/20 5 2.9 to 202 34.1 8 110 Yes S 

See notes at end of table. 
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Table 6-1 (Continued) 
Selection of Human Health Chemicals of Potential Concern 

for Surface Soil 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Frequency of Reporting 
Detected Mean of Background Selected Analyte 

Analyte Concentrations Detected Screening Screening HHCPC? Reason" 
Detection 1 Limit Range RangeS Concentrations4 Concentration4 ConcentrationS (Yes/No) 

Inorganic Analytes Img/kgllContinuedl 

Cyanide 8/20 0.24 to 0.5 0.12* to 0.51 0.2 0.28 30 No S 

Iron 20/20 NA 1 ,390* to 48,900 9,240 7,744 2,300 Yes 

Lead 20/20 NA 4.4 to 759 110 10.2 400 Yes 

Magnesium 20/20 NA 34.2* to 443 157 244 460,468 No S 

Manganese 20/20 NA 5.3* to 372 129 324 160 Yes 

Mercury 9/20 0.08 to 0.1 0.05 to 0.65 0.17 0.12 2.3 No S 

Nickel 11/20 2.4 to 8 2.3 to 26 7.2 6.8 110 No S 

Potassium 6/20 133 to 1,000 69.7 to 289* 159 177 1,000,000 No S 

Selenium 7/20 0.41 to 1 0.15 to 0.35* 0.21 0.46 39 No S 

Silver 6/20 0.33 to 2 0.87 to 7.1 2.8 0.7 39 No S 

Sodium 18/20 1,000 114t0361 178 382 1,000,000 No B, S 

Thallium 2/20 0.46 to 2 0.13 to 0.18 0.16 1.16 5.5 No B,S 

Vanadium 20/20 NA 3.3* to 28.9 15.8 19 15 Yes S 

Zinc 20/20 NA 3.8* to 773 104 15.8 2,300 No S 

See notes at end of table. 



Table 6-1 (Continued) 
Selection of Human Health Chemicals of Potential Concern 

for Surface Soil 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

1 Frequency of detection is the number of samples in which the analyte was detected over the total number of samples analyzed (excluding rejected values). 
2 A value indicated by an asterisk is the average of a sample and its duplicate. For duplicate samples having one nondetect, one-half of the contract-required quantification 
limit/contract-required detection limit is used as a surrogate concentration for the nondetect. 
3 The mean of detected concentrations is the arithmetic mean of all samples in which the analyte was detected. It does not include those samples with "R", "U", or "UJ" 
validation qualifiers. 
4 The background screening value is twice the average of detected concentrations for inorganic analytes in background samples. 
5 For all chemicals except the essential nutrients (calcium, magnesium, potassium, and sodium), the lesser of the U.S. Environmental Protection Agency (USEPA) Region III 
Risk-Based Concentration (RBC) table for residential soil exposure per January 1993 guidance (Selecting Exposure Routes and Contaminants of Concern by Risk-Based 
Screening, EPA/903/R-93-001 [USEPA, 1993a]) or the Florida Soil Cleanup Target Levels residential scenario (FDEP, 1999) was used for screening. For analytes that are 
HHCPCs in groundwater, the Florida Soil Cleanup Target Levels based on leachability are used for screening. Values from the USEPA Region III RBC Tables are based on an 
excess lifetime cancer risk of 1 x 10'6 or an adjusted hazard quotient of 0.1. For the essential nutrients, screening values were derived based on recommended daily 
allowances. Lead value is from the Revised Interim Guidance on Establishing Soil Lead Cleanup Levels at Superfund Sites (Office of Solid Waste and Emergency Response 
Directive 9355.4-12 [USEPA, 1994c]). Values are presented in Appendix D of this RI report. 
,6 Analyte was included or excluded from the risk assessment for the following reasons: 

B= the maximum detected concentration did not exceed the background screening concentration; therefore, the analyte will not be considered further. 
0) C = the analyte is a carcinogenic PAH and was selected as an HHCPC because one or more other carcinogenic PAHs were selected. 
00 F = the frequency of detection was less than 5 percent; therefore, the analyte will not be considered further. 

S = the maximum detected concentration did not exceed the screening concentration; therefore, the analyte will not be considered further. 
7 Arsenic background number is presented in Appendix I of the GIR. 

Notes: Samples: 16-SL-01, 16-SL-02, 16-SL-03, 16S00101, 16S00201, 16S00301, 16S00401, 16S00501, 16S00601, 16S00601OL (all but benzo(a)pyrene and 
benzo(b)fluoranthene), 16S00701, 16S00801, 16S00801RE, 16S00901 (all but semivolatiles), 16S00901R (semivolatiles only), 16S01001, 16S01101, 16S01201, 
16S01301, 16S01401, 16S01501, 16S01601, and 16S01701. 

) 

Duplicate samples: 16S00101O and 16S01001O. 
Background samples: BKG-SL-01, BKG-SL-02, BKG-SL-06, BKG-SL-07, BKG-SL-08, BKG-SL-09, BKG-SL-10, BKS00101, BKS00201, BKS00401, and BKS00501. 
Background duplicate sample: BKG-SL-09A, BKS00201D. 

HHCPC = human health chemical of potential concern. 
Jig/kg = micrograms per kilogram. 
NA = not applicable. 
* = average of sample and its duplicate, 
PCB = polychlorinated biphenyl. 
DOD = dichlorodiphenyldichloroethane. 
DOE = dichlorodiphenyldichloroethene. 
DDT = dichlorodiphenyltrichloroethane. 
mJaikg = milliQrams per kiloQram. 

) 
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Frequency 
Analyte of 

Detection' 

Volatile Organic Coml!0unds (pg/kg) 

Acetone 1/5 

2-Butanone 1/5 

Carbon disulfide 5/5 

Ethylbenzene 1/5 

Methylene chloride 1/5 

Toluene 1/5 

Xylenes (total) 5/5 

Semivolatile Organic Coml!ounds (pg/kg) 

2-Methylnaphthalene 1/5 

Acenaphthene 1/5 

Benzo (a)pyrene 1/5 

Benzo(b)fluoranthene 1/5 

Benzo(k)fluoranthene 1/5 

Fluoranthene 2/5 

Fluorene 1/5 

Naphthalene 1/5 

Phenanthrene 2/5 

Pyrene 2/5 

bis(2-Ethylhexyl)phthalate 2/5 

See notes at end of table. 
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Table 6-2 
Selection of Human Health Chemicals of Potential Concern 

for Subsurface Soil at Site 16 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Reporting Detected Mean of Background Selected Analyte 
Limit Concentrations Detected Screening Screening HHCPC? Reasons 

Range Range2 Concentrations3 Concentration 4 ConcentrationS (Yes/No) 

11 to 145 87 87 NA 5,500,000 No S 

11 to 12 19 19 NA 21,000,000 No S 

NA 1 to 26 9.6 NA 1,400,000 No S 

11 to 12 4* 4 NA 8,400,000 No S 

19 to 120 87* 87 NA 23,000 No S 

11 to 12 1 1 NA 2,600,000 No S 

NA 2 to 11 5.2 NA 40,000,000 No S 

370 to 415 39 39 NA 560,000 No S 

370 to 415 77 77 NA 12,000,000 No S 

370 to 415 44 44 NA 500 No S 

370 to 415 77 77 NA 4,800 No S 

370 to 415 48 48 NA 52,000 No S 

370 to 415 120 to 270 200 NA 8,200,000 No S 

370 to 415 110 110 NA 8,200,000 No S 

370 to 415 39 39 NA 270,000 No S 

370 to 415 58 to 340 200 NA 6,100,000 No S 

370 to 415 77 to 190 130 NA 6,100,000 No S 

370 to 415 39 to 150 95 NA 280,000 No S 



Table 6-2 (Continued) 
Selection of Human Health Chemicals of Potential Concern 

for Subsurface Soil at Site 16 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Frequency Reporting Detected Mean of Background Selected Analyte 
Analyte of Limit Concentrations Detected Screening Screening HHCPC? Reasons 

Detection' Range Range2 Concentrations3 Concentration4 Concentration5 (Yes/No) 

Pesticides (pg/kg) 

4,4'-DDD 3/5 3.7 to 8 2.2 to 36 14 NA 18,000 No S 

4,4'-DDE 3/5 3.7 to 8 1.8 to 83 38 NA 13,000 No S 

4,4'-DDT 2/5 3.7 to 8 5.7 to 52 29 NA 11,000 No S 

Dieldrin 1/5 3.7 to 7.6 1.6 1.6 NA 300 No S 

Inorganic Anal~es Img/kg) 

Aluminum 5/5 NA 11,000 to 24,300* 17,000 27,834 200,000 No B, S 

Antimony 3/5 2.4 to 12 2.5 to 6.7 5 4.4 82 No S 

Arsenic 5/5 NA 1.5 to 15.1 7.2 6.2 3.7 Yes Cl'l , ...... 
o Barium 5/5 NA 20* to 175 77.6 15.8 14,000 No S 

Beryllium 5/5 NA 0.18 to 0.26* 0.21 0.26 410 No B, S 

Cadmium 3/5 0.67 to 1 2.4 to 9 6.7 0.92 100 No B, S 

Calcium 4/5 510 to 1,000 254 to 5,870 2,090 444 1,000,000 No S 

Chromium 5/5 NA 10.5 to 36.9 23.7 22.8 400 No S 

Cobalt 5/5 NA 1.1 to 9.6 3.7 1.48 12,000 No S 

Copper 5/5 NA 4.8 to 3,620 759 8.8 8,200 No S 

Cyanide 1/4 0.09 to 1 0.14 0.14 NO 4,100 No S 

Iron 5/5 NA 6,670 to 74,800 29,400 18,110 61,000 Yes 

Lead 5/5 NA 6.8 to 766 286 8.4 400 Yes 

See notes at end of table. 
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Table 6-2 (Continued) 
Selection of Human Health Chemicals of Potential Concern 

for Subsurface Soil at Site 16 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Frequency Reporting Detected Mean of Background Selected Analyte 
Analyte of Limit Concentrations Detected Screening Screening HHCPC? Reason6 

Detection 1 Range Range2 Concentrations3 Concentration4 Concentration" (Yes/No) 

Inorganic Analytes (mg/kgl (Continuedl 

Magnesium 5/5 NA 198* to 586 344 272 460,468 No S 

Manganese 5/5 NA 47* to 638 261 42.6 4,100 No S 

Mercury 4/5 0.1 to 0.12 0.17 to 0.43 0.28 NO 26 No S 

Nickel 5/5 NA 3.4* to 35.9 14.5 5 4,100 No S 

Potassium 4/5 153 to 1,000 166 to 412 287 181 1,000,000 No S 

Silver 3/5 0.46 to 2 0.79 to 4.3 2.8 1.12 1,000 No S 

Sodium 4/5 224 to 1,000 207 to 514 324 NO 1,000,000 No S 

Vanadium 5/5 NA 19 to 65.4* 31.3 45 1,400 No S 

Zinc 5/5 NA 10.6 to 895 316 15.6 61,000 No S 

See notes at end of table. 
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Table 6-2 (Continued) 
Selection of Human Health Chemicals of Potential Concern 

for Subsurface Soil at Site 16 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

1 Frequency of detection is the number of samples in which the analyte was detected over the total number of samples analyzed (excluding rejected values). 
2 A value indicated by an asterisk is the average of a sample and its duplicate. For duplicate samples having one nondetect, one-half of the contract-required quantification 
limit/contract-required detection limit is used as a surrogate concentration for the nondetect. 
3 The mean of detected concentrations is the arithmetic mean of all samples in which the analyte was detected. It does not include those samples with "R", "U", or "UJ" 
validation qualifiers. 
4 The background screening value is twice the average of detected concentrations for inorganic analytes in background samples. 
5 For all chemicals except the essential nutrients (calcium, magnesium, potassium, and sodium), lesser of the U.S. Environmental Protection Agency (USEPA) Region III Risk­
Based Concentration (RBC) table for industrial soil exposure per January 1993 guidance (Selecting Exposure Routes and Contaminants of Concern by Risk-Based 
Screening, EPA/903/R-93-001) or Florida Soil Cleanup Target Level industrial scenario (Florida Department of Environmental Protection, 1999) were used for screening. For 
analytes that are HHCPCs in groundwater, the Florida Soil Cleanup Target Levels based on leachability are used for screening. Actual values are taken from the USEPA 
Region III RBC Tables, and are based on an excess lifetime cancer risk of 1 x 10-6 or an adjusted hazard quotient of 0.1. For the essential nutrients, screening values were 
derived based on recommended daily allowances. Lead value is from the Revised Interim Guidance on Establishing Soil Lead Cleanup Levels at Superfund Sites (Office of 
Solid Waste and Emergency Response Directive 9355.4-12 [USEPA, 1994c)). Values are presented in Appendix D of this RI report. 
6 Analyte was included or excluded from the risk assessment for the following reasons: 

B =. the maximum detected concentration did not exceed the background; therefore, the analyte will not be considered further. 
S = the maximum detected concentration did not exceed the screening concentration; therefore, the analyte will not be considered further. 

Notes: The average of a sample and its duplicate is used for all table calculations. 

) 

Samples: 16-SS-06-04, 16-SS-10-05, 16SS0201, 16SS0302, and 16SS0403. 
Duplicate sample: 16SS0403A. 

Background samples: BKB00101, BKB00102, BKB00201, BKB00202, BKB00301, BKB00302, BKB00401, BKB00402, BKB00501, BKB00502, BKB00601, BKB00602, 
BKB00701, and BKB00702. 
Background duplicate samples: BKB00401 D, and BKB00602D. 

HHCPC = human health chemical of potential concern. 
pg/kg = micrograms per kilogram. 
* = average of sample and its duplicate. 
NA = not applicable. 
DDD = dichlorodiphenyldichloroethane. 

DDE = dichlorodiphenyldichloroethene. 
DDT = dichlorodiphenyltrichloroethane. 
mg/kg = milligrams per kilogram. 
ND = not detected in any background sample. 

) 
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Analyte 

Inorganic Anailltes Ipg/l) 

Aluminum 

Barium 

Beryllium 

Calcium 

Iron 

Lead 

Magnesium 

Manganese 

Potassium 

Sodium 

Zinc 

See notes at end of table. 

Frequency of 
Detection' 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 

1/1 
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Table 6-3 
Selection of Human Health Chemicals of Potential Concern 

for Surface Water 

Remedial Investigation Report 
Site 16, Open Disposal and Buming Area 

Naval Air Station Whiting Field 
Milton, Florida 

Reporting 
Detected Mean of Background 

Limit Range 
Concentrations Detected Screening 

Range (*)2 Concentrations3 Concentration4 

NA 758 758 NO 

NA 28.6 28.6 48.8 

NA 0.21 0.21 ND 

NA 8,890 8,890 1,957 

NA 730 730 828 

NA 5.2 5.2 ND 

NA 1,170 1,170 1,767 

NA 4.4 4.4 32.4 

NA 2,780 2,780 ND 

NA 1,120 1,120 4,060 

NA 29.2 29.2 ND 

Selected Analyte 
Screening HHCPC? Reason6 

ConcentrationS (Yes/No) 

13 Yes 

2,000 No B, S 

0.13 Yes 

1,055,398 No S 

300 No B 

15 No S 

118,807 No B,S 

50 No B,S 

297,016 No S 

396,022 No B, S 

1,100 No S 
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Table 6-3 (Continued) 
Selection of Human Health Chemicals of Potential Concern 

for Surface Water 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

, Frequency of detection is the number of samples in which the analyte was detected over the total number of samples analyzed (excluding rejected values). 
2 A value indicated by an asterisk is the average of a sample and its duplicate. For duplicate samples having one nondetect, one-half of the contract-required quantification 
limit/contract-required detection limit is used as a surrogate concentration for the nondetect. 
3 The mean of detected concentrations is the arithmetic mean of all samples in which the analyte was detected. It does not include those samples with "R", "U", or "UJ" 
validation qualifiers. 
4 The background screening value is twice the average of detected concentrations for inorganic analytes in background samples. 
5 For all chemicals except the essential nutrients (calcium, magnesium, potassium, and sodium), the lesser of the U.S. Environmental Protection Agency (USEPA), Region IV 
Water Quality Standards or the Florida Surface Water Cleanup Target Levels (FDEP, 1999) is used for the screening concentration. If no water quality standard is available, 
then the USEPA Risk-Based Concentration (RBC) Table for tap water exposure per January 1993 guidance (Selecting Exposure Routes and Contaminants of Concern by 
Risk-Based Screening, EPA/903/R-93-001 [USEPA, 1993a]) was used for screening. Actual values are taken from the USEPA Region III RBC Tables dated October 1998, and 
are based on a excess lifetime cancer risk of 1 x 10-6 or an adjusted hazard quotient of 0.1 (USEPA, 1997c). For the essential nutrients, screening values were derived based 
on recommended daily allowances. Values are presented in Appendices B-1 and B-2 of the General Information Report. 
6 Analyte was included or excluded from the risk assessment for the following reasons: 

B = the maximum detected concentration did not exceed the background screening concentration; therefore, the analyte will not be considered further. 
S = the maximum detected concentration did not exceed the screening concentration; therefore, the analyte will not be considered further. 

Notes: The average of a sample and its duplicate is used for all table calculations. 

) 

Sample: 16WOO101. 
Duplicate sample: None. 
Background samples: STA3SW01 and STA10SW01. 

* indicates the average of a sample and its duplicate. 
HHCPC = human health chemical of potential concern. 
/1g/1 = micrograms per liter. 
NA = not applicable. 
ND = not detected in any background samples. 
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Frequency of 
Analyte 

Detection 1 

Volatile Organic Comeounds (pg/l) 

1 ,2-Dichloroethane 6/17 

1,2-Dichloroethene (total) 6/17 

Benzene 7/17 

Chloroform 3/17 

Ethylbenzene 2/17 

Toluene 2/17 

Trichloroethene 5/17 

Xylenes (total) 1/17 

Semivolatile Organic Comeounds (pgl I) 

Naphthalene 3/17 

Phenol 3/17 

bis(2-Ethylhexyl)phthalate 7/17 

Pesticides (pgl I) 

4,4'-DDT 2/17 

Inorganic Ana1lltes (pgl I) 

Aluminum 10/17 

Antimony 1/17 

, Arsenic 4/17 

Barium 17/17 

Beryllium 1/17 

Cadmium 2/17 

See notes at end of table. 

Table 6-4 
Selection of Human Health Chemicals of Potential Concern 

for Unfiltered Groundwater at Site 16 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Reporting 
Detected Mean of Background 

Concentrations Detected Screening 
Limit Range 

Range2 Concentrations3 Concentration4 

10 to 50 1 to 32 19 NA 

10 to 50 1 to 50 17 NA 

10 to 50 1 to 820 430 NA 

10 to 40 1 1 NA 

10 to 50 5 to 6 5.5 NA 

10 to 50 1 1 NA 

10 to 50 2 to 7 3.8 NA 

10 to 50 1 1 NA 

10 1 1 NA 

10 4 to 8 5.7 NA 

10 1 to 53 9.5 NA 

0.1 0.14 to 0.15 0.15 NA 

14.65 to 200 121 to 3,930 796 654 

8.6 to 60 17.4 17.4 20.4 

0.5 to 10 0.6 to 3.6 1.5 NO 

NA 10* to 456 53.9 72.6 

0.3 to 5 0,42 0,42 0.94 

1.2 to 5 2.2 to 12.5 7.4 4,4 

') 

Selected Analyte 
Screening HHCPC? Reasons 

Concentration5 (Yes/No) 

0,21 Yes 

5.5 Yes 

0.36 Yes 

0.08 Yes 

130 No S 

75 No S 

1.6 Yes 

1,200 No S 
::.s. 

20 No S 

10 No S 

4.8 Yes 

0.1 Yes 

50 Yes 

1.5 No B 

0.045 Yes 

260 Yes 

0.016 No B 

1.8 Yes 



en 
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Frequency of 
Analyte 

Detection 1 

Inorganic Analytes (pgll) (Continued) 

Calcium 15/17 

Chromium 4/17 

Cobalt 2/17 

Copper 6/17 

Cyanide 1/17 

Iron 14/17 

Lead 4/17 

Magnesium 17/17 

Manganese 17/17 

Nickel 3/17 

Potassium 13/17 

Sodium 17/17 

Vanadium 4/17 

Zinc " 8/17 

See notes at end of table: 

,) 

Table 6-4 (Continued) 
Selection of Human Health Chemicals of Potential Concern 

for Unfiltered Groundwater at Site 16 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Reporting 
Detected Mean of Background Selected Analyte 

Concentrations Detected Screening Screening HHCPC? Reasons 
Limit Range 

Range2 Concentrations3 Concentration' ConcentrationS (Yes/No) 

236.5 to 308 623 to 78,800 16,500 3,316 1,055,398 No S 

2 to 10 2.1 to 4.6 2.9 30 18 No B,S 

1.15 to 50 2.2* to 3 2.6 ND 220 No S 

1.1 to 25 1.4 to 11.9 4.2 10.8 1,000 No S 

1.5 to 5.2 12 12 7 73 No S 

41.2 to 100 7.3* to 68,600 5,540 964 300 Yes 

0.5 to 3 0.5 to 5.7 3.1 ND 15 No S 

NA 269* to 8,690 1,840 2,426 118,807 No S 

NA 1.3* to 1,370 188 42.8 50 Yes 

7.3 to 40 7.7 to 8.7 8.2 42.8 73 No B,S 

316 to 5,000 322 to 4,790 1,600 1,528 297,016 No S 

NA 1 ,500* to 20,400 4,470 4,772 160,000 No S 

1.2 to 50 1.3 to 25.2 7.6 3.8 26 No S 

1.5 to 20 26.7 to 381 138 200 1,100 No S 

,) ) 
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Table 6-4 (Continued) 
Selection of Human Health Chemicals of Potential Concern 

for Unfiltered Groundwater at Site 16 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Rorida 

1 Frequency of detection is the number of samples in which the analyte was detected over the total number of samples analyzed (excluding rejected values). 
2 A value indicated by an asterisk is the average of a sample and its duplicate. For duplicate samples having one nondetect, one-half of the contract-required quantification 
limit/contract-required detection limit is used as a surrogate concentration for the nondetect. 
3 The mean of detected concentrations is the arithmetic mean of all samples in which the analyte was detected. It does not include those samples with "R", "U", or "UJ" 
validation qualifiers. 
4 The background screening value is twice the average of detected concentrations for inorganic analytes in background samples. 
5 For all chemicals except the essential nutrients (calcium, magnesium, potassium, and sodium), the lesser of the U.S. Environmental Protection Agency (USEPA), Region III 
Risk-Based Concentration (RBC) table for tap water exposure per January 1993 guidance (Selecting Exposure Routes and Contaminants of Concern by Risk-Based 
Screening, EPA/903/R-93-001 [USEPA, 1993a]) or the Florida Groundwater Cleanup Target Levels (FDEP, 1999) was used for screening. Actual values are taken from the 
USEPA Region III RBC Tables dated October 1998, and are based on an excess lifetime cancer risk of 1 x 10.8 or an adjusted hazard quotient of 0.1 (USEPA, 1997c). For the 
essential nutrients, screening values were derived based on recommended daily allowances. Values are presented in Appendix F. 
8 Analyte was included or excluded from the risk assessment for the following reasons: 

B = the maximum detected concentration did not exceed the background screening concentration; therefore, the analyte will not,be considered further. 
S = the maximum detected concentration did not exceed the screening concentration; therefore, the analyte will not be considered further. 

~ Notes: Samples: 16G0010l, 16G00201, 16G00202 (except benzene), 16G00202DL (benzene only), 16G00203, 16G00301, 16G00302, 16G00303, 16G00304, 16G00401, 
-..J 16G00402, 16G00403, 16G00501, 16G00601, 16G00602, 16G00701, 16G00702 (except benzene), 16GOO703 (except benzene), 16G00702DL, 16G00703DL (benzene 

only). 
Duplicate sample: 16G00501D, 16G00101D, 16G00401D. 

Background samples: BKG00101 through BKG00103, BKG00201 through BKG00203, and BKG00301. 
Background duplicate sample: BKG00101D. 

HHCPC = human health chemical of potential concem. 
Jlg/ I. = micrograms per liter. 
NA = not applicable. 
DDT = dichlorodiphenyltrichloroethane. 
ND = not detected in any background samples. 
* = average of sample and its duplicate. 



6.3 EXPOSURE ASSESSMENT. The exposure assessment methodology is described in 
Subsection 2.5.3 of the GIR (HLA, 1998). This process involves the following 
several steps: 

characterization of the exposure setting in terms of physical charac­
teristics and the populations that may hypothetically be exposed to 
site-related chemicals; 

identification of potential exposure pathways and receptors; and 

quantification of exposure for each population in terms of the amount 
of chemical either ingested, inhaleq, or absorbed through the skin from 
all complete or hypothetically complete (potential future) exposure 
pathways. 

Summaries of hypothetical exposure pathways to chemicals detected at Site 16 are 
presented on Figure 6-1. 

The hypothetical pathways including medium and route of exposure, the hypotheti­
cal exposed population, and the rationale for pathway selection or exclusion are 
provided in Table 6-5, and are described in more detail in Subsections 6.3.1 
through 6.3.3. Receptor-specific exposure parameters for each exposure scenario 
are presented in Appendix G of the GIR (HLA, 1998). Risk calculation spread­
sheets in Appendix G to this RI report also contain the assumptions for exposure 
parameters and quantitation of exposures. 

6.3.1 Surface Soil No humans currently reside or work at Site 16. There is 
however, a current exposure potential for a trespasser (adult or adolescent) and 
a site maintenance worker. Therefore, these two receptors will be evaluated as 
a current exposure scenario. 

Site 16 could be developed eventually for residential land use; therefore, the 
residential receptor will be evaluated as part of the hypothetical future land 
use scenario. Also, because there are no buildings at the site, exposure of 
occupational workers will be considered only as part of the future land use 
scenario. Other possible future exposure scenarios include excavation 
activities, such as installation of utility lines, and site maintenance, such as 
mowing the grass. 

Exposures of hypothetical future residents (adult and child), hypothetical future 
occupational workers, current and hypothetical future site maintenance workers, 
hypothetical future excavation workers, and hypothetical current and future 
trespassers (adult and child) to surface soil contaminants through ingestion, 
dermal contact, and inhalation of particulates are evaluated in this HHRA. 

6.3.2 Subsurface Soil There are no current exposures to subsurface soil because 
no excavation or construction activities are ongoing at Site 16. However, if 
Site 16 is developed for residential or industrial use or if hypothetical 
excavation activities occur in the future, an excavation worker could be exposed 
to contaminants in subsurface soil. Therefore, exposure of excavation workers 
or construction workers to contaminants in subsurface soil (incidental ingestion, 
dermal contact, and inhalation of fugitive dust) are evaluated in this HHRA. 

WHF·S16.RI 
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Medium of 
Exposure 

Current Land Use 

Surface Soil 

Subsurface Soil 

Surface water 

Groundwater 

) 

I Route of Exposure 

Dermal contact with soil, 
ingestion of soil, and inha­
lation of fugitive dust. 

Dermal contact with soil, 
ingestion of soil, and inha­
lation of fugitive dust. 

Ingestion and dermal 
contact with surface wa­
ter. 

Ingestion of groundwater 
as drinking water. 

I 

Table 6-5 
Summary of Potential Exposure Pathways at Site 16 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

. . I Selected for I 
Potentially Exposed Population Evaluation? 

Resident (adult and child) 
Trespasser (adult and adolescent) 
Occupational worker (adult) 
Site maintenance worker (adult) 
Excavation worker (adult) 

Excavation worker (adult) 

No 
Yes 
No 
Yes 
No 

No 

Reason for Selection or Evaluation 

No humans currently reside at Site 16. Adolescents and adults 
may be exposed to contaminants in the surface soil while tres­
passing. The site maintenance workers may be exposed to con­
taminants in surface soil while performing routine site activities. 

There are no excavation activities currently at Site 16. 

Trespasser (adult and adolescent) Yes Adolescent and adult may be exposed to contaminants in surface 
water while trespassing. 

Resident (adult) No There are no current exposures to groundwater. 

'. 

) 
" 

) 
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Table 6-5 (Continued) 
Summary of Potential Exposure Pathways at Site 16 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Medium of I Route of Exposure I Potentially Exposed Population I Selected for I Reason for Selection or Evaluation 
Exposure Evaluation? 

Future Land Use 

Surface soil Dermal contact with soil, Resident (child and adult) Yes If Site 16 is developed for residential use, resident, trespassers, 
ingestion of soil, and inha- Trespasser (adolescent and adult) Yes occupational worker, site maintenance worker and excavation 
lation of fugitive dust. Occupational worker (adult) Yes worker could be exposed to chemicals in surface soil. 

Site maintenance worker (adult) Yes 
Excavation worker (adult) Yes 

Subsurface soil Dermal contact with soil, Excavation worker (adult) Yes It is possible that an excavation worker could be exposed to 
ingestion of soil, and inha- subsurface soil in the future if the site is developed. 
lation of fugitive dust. 

Surface Water Ingestion and dermal Resident (adult and child) Yes If Site 16 is developed for residential use, residents could be 
contact with surface water Trespasser (adult and adolescent) Yes exposed to contaminants in surface water. Trespassers could be 

exposed to chemicals in surface water while wading. 

Groundwater Ingestion of groundwater Resident (adult and child) Yes If Site 16 is developed for residential use, drinking water wells in 
as drinking water and the surficial aquifer could be influenced by contaminants in the 
inhalation of volatiles groundwater associated with Site 16. Therefore, future residents 
while showering could be exposed to contaminants in the surficial aquifer. 



6.3.3 Surface Water Currently, Site 16 is not used for any residential, 
occupational, or recreational purpose. Therefore, the only potentially complete 
exposure pathways are for trespassers (adult or adolescent). If in the future 
the site is developed, there would also be the potential for residents (adult or 
child) to be exposed. Additionally, site maintenance workers could be 
infrequently exposed if the site is developed. Therefore, hypothetical current 
and potential future trespasser and hypothetical potential future residents are 
evaluated in this HHRA as a worst case exposure scenario. 

6.3.4 Groundwater Currently, groundwater at Site 16 is not used for any potable 
or nonpotable purpose, nor are there plans to use the water resource in the 
foreseeable future. However, in the event that Site 16 or areas hydraulically 
downgradient of Site 16 are developed, the exposure pathway to analytes in 
groundwater could become complete. Therefore, hypothetical future residential 
use of groundwater ingestion and inhalation of volatiles while showering (the 
showering scenario considers adult residents only) is evaluated in this HHRA as 
a worst-case estimate of hypothetical future receptors. 

6.3.5 Exposure Point Concentrations (EPC) EPCs for all HHCPCs in surface soil, 
subsurface soil, surface water, and groundwater are calculated according to 
Paragraph 2.5.3.3 of the GIR (HLA, 1998). The EPC of each HHCPC is the lesser 
of the maximum detected concentration or the 95 percent upper confidence limit 
of the arithmetic mean concentration for soils and surface water. The .EPC of 
each HHCPC in groundwater is the lesser of the maximum detected concentration and 
the arithmetic mean of the samples collected within the groundwater plume. This 
quantification process involves developing assumptions regarding exposure 
conditions and exposure scenarios for each receptor to estimate the total amount /~ 

of contaminants that a hypothetical receptor may ingest, dermally absorb, or 
inhale from each exposure pathway. The ultimate goal of this step, as defined 
inUSEPA guidance, is to identify the combination of these exposure variables or 
parameters that results in the most intense level of exposure that may 
"reasonably" be expected to occur under current and future site conditions 
(USEPA, 1989a). 

The EPCs for HHCPCs in surface soil, subsurface soil, surface water, and 
groundwater for Site 16 are presented in Tables 6-6 through 6-9, respectively. 
The EPCs were used with receptor-specific exposure parameters to quantify 
exposures to the HHCPCs, as shown in the risk calculation spreadsheets in 
Appendix G to this report. 

6.4 TOXICITY ASSESSMENT. The toxicity assessment methodology is described in 
Subsection 2.5.4 of the GIR (HLA, 1998). The toxicity assessment evaluates the 
available evidence on the hypothetical adverse effects associated with exposure 
to each HHCPC. This information is used to developed a relationship between the 
extent of exposure and the likelihood or severity of adverse human health 
effects. Two steps are typically associated with toxicity assessment: hazard 
identification and dose-response assessment. 

WHF-S16.RI 
·FGW.01.00 

Hazard identification is the process of determining if exposure to an 
agent can cause a particular adverse health effect and, more important­
ly, if that effect will occur in humans. The objectives of the hazard 
identification in the HHRA are to (1) identify which of the contami-
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n 

Analyte 

Table 6-6 
Exposure Point Concentrations 

for Human Health Chemicals of Potential Concern 
for Surface Soil at Site 16 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Aorida 

Frequency 
Maximum 

of Detection 1 
Detected 

Concentration 
95% UCL2 

Semivolatile Organic Coml!ounds (pg/kg) 

Benzo (a)anthracene 4/20 2,300 350 

Benzo (a)pyrene 5/20 3,100 370 

Benzo(b)fluoranthene 4/20 3,600 410 

Benzo(k)fluoranthene 3/20 3,200 390 

Carbazole 1/17 97 200 

Chrysene 5/20 3,200 390 

Dibenz(a,h)anthracene 2/20 700 240 

Indeno(1,2,3-cd)pyrene 4/20 1,900 320 

Pesticides and PCBs (pg/kg) 

Dieldrin 8/20 130 32 

Inorganic Analytes (mg/kg) 

Aluminum 20/20 18,600 11,300 

Arsenic 20/20 12.1 3.8 

Cadmium 17/20 7.6 2.1 

Iron 20/20 48,900 13,900 

Lead 20/20 759 473 

Manganese 20/20 372 296 

Exposure 
Point 

Concentration3 

~!50 

~!70 

410 

~!90 

97 

~!90 

~~40 

::!20 

32 

11 ,~!OO 

3.8 

2.1 

13,900 

4·73 

~~96 

, Frequency of detection is the number of samples in which the analyte was detected over the total number of sample:s 
analyzed (excluding rejected values). 
2 95% UCL of the arithmetic mean is calculated using all samples. One-half the contract-required quantitation lim-
it/contract-required detection limit is used as a surrogate for nondetects. The UCL is not calculated when there are less than 
10 total samples. 
3 Exposure point concentration is the lower of either the 95% UCL concentration or maximum detected concentration. 

Notes: % = percent. 
UCL = upper confidence limit (see footnote 2). 
~g/kg = micrograms per kilogram. 

WHF-S16.RI 
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PCB = polychlorinated biphenyl. 
mgLKg = milligrams per kilogram. 
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Analyte 

Inorganic Anal~es {mg/kgl 

Arsenic 

Iron 

Lead 

Table 6-7 
Exposure Point Concentrations 

for Human Health Chemicals of Potential Concern 
for Subsurface Soil 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Frequency 
Maximum 

of Detection' 
Detected 

Concentration 

5/5 15.1 

5/5 74,800 

5/5 766 

95% UCL2 

NC 

NC 

NC 

Exposure 
Point 

Concentration 3 

15.1 

74,800 

766 

, Frequency of detection is the number of samples in which the analyte was detected over the total number of samples 
analyzed (excluding rejected values). 
2 95% UCL of the arithmetic mean is calculated using all samples. One-half the contract-required quantitation limit/contract­
required detection limit is used as a surrogate for nondetects. The UCL is not calculated when there are less than 10 total 
samples. 
3 Exposure point concentration is the lower of either the 95% UCL concentration or maximum detected concentration. 

Notes: % = percent. 

WHF-S16.RI 
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UCL = upper confidence limit (see footnote 2). 
mg/kg = milligrams per kilogram. 
NC = not calculated. 
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Table 6-8 
Exposure Point Concentrations for Human Health Chemicals of Potential Concern for 

Surface Water at Site 16 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Analyte I 
Frequency of I Maximum Detected 

I 95% UCL2 I Exposure Point 
Detection' Concentration Concentration3 

Inorganic Analytes lpg/I) 

Beryllium 1/1 0.21 NC 0.21 

, Frequency of detection is the number of samples in which the analyte was detected over the total number of samples 
analyzed (excluding rejected values). 
2 95% UCL of the arithmetic mean is calculated using all samples. One-half the contract-required quantitation lim-
it/contract-required detection limit is used as a surrogate for nondetects. The UCL is not calculated when there are les8 
than 10 total samples. 
3 Exposure point concentration is the lower of either the 95% UCL concentration or maximum detected concentration. 

Notes: % = percent. 
UCL = upper confidence limit (see footnote 2). 
pg/.e = micrograms per liter. 

WHF-S16.RI 
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NC = not calculated. 
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Table 6-9 
Exposure Point Concentrations for Human Health Chemicals of Potential Concern for 

Unfiltered Groundwater at Site 16 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Aorida 

Analyte I Frequency I Maximum Detected I Mhimetic I Exposure Point 
of Detection 1 Concentration Mean2 Concentration' 

Volatile Organic Com~ounds (pgll) 

l,2-Dichloroethane 6/17 32 9.9 9.9 

l,2-Dichloroethene (total) 6/17 50 9.1 9.1 

Benzene 7/17 820 180 180 

Chloroform 3/17 1 6.4 1 

Trichloroethene 5/17 7 5.5 5.5 

Semivolatile Organic Com~ounds (pgll) 

bis(2-Ethylhexyl)phthalate 7/17 53 6.9 6.9 

Pesticides and PCBs (pg/l) 

4,4'-DDT 2/17 0.15 0.06 0.06 

Inorganic Analytes (pg/l) 

Aluminum 10/17 3,930 491 491 

Arsenic 4/17 3.6 3.3 3.3 

Barium 17/17 456 53.9 53.9 

Cadmium 2/17 12.5 2.6 2.6 

Iron 14/17 68,600 4,570 4,570 

Manganese 17/17 1,370 188 188 

1 Frequency of detection is the number of samples in which the analyte was detected over the total number of samples 
analyzed (excluding rejected values). 
2 Arithmetic mean of all samples calculated using one-half the contract-required quantitation limit/contract-required detec­
tion limit for nondetects. 
, Exposure point concentration is the lower of either the arithmetic mean concentration or maximum detected concentration. 

Notes: Jig/ i = micrograms per liter. 

WHF-S16.RI 
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PCB = polychlorinilted biphenyl. 
DDT = dichlorodiphenyltrichloroethane. 
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nants detected at the site are hypothetical hazards, and (2) summarize 
their potential toxicity in brief nontechnical language. 

A dose-response assessment is conducted to characterize and quantify 
the relationship between intake, or dose, of a HHCPC and the likelihood 
of a toxic effect or response. There are categories of toxic effects 
evaluated in this HHRA: carcinogenic and noncarcinogenic. Following 
USEPA guidance for HHRAs (USEPA, 1989a), these two endpoints (cancer 
and noncancer) are evaluated separately. As a result of the dose­
response assessment, identified dose-response values are used to 
estimate the incidence of adverse effects as a function of human expo­
sure to a chemical. 

Appendix G to this report contains brief toxicity summaries for HHCPCs identified 
in surface soil, subsurface soil, surface water, and groundwater at Site 16. 
Appendix G to this report also contains dose-response information for the HHCPCs 
(Tables G-S through G-10). Dose-response values used in this HHRA were current 
as of February 1998 for Integrated Risk Information System (IRIS) (USEPA, 1998) 
and October 1997 for Health Effects Assessment Summary Tables (HEAST) (USEPA, 
1997d). 

6.5 RISK CHARACTERIZATION. Risk characterization is the final step·in the risk 
assessment process. This step involves the integration of the exposure and 
toxicity assessments into a qualitative or quantitative expression of potel1tial 
human health risks associated with contaminant exposure. Quantitative estimates 
of both carcinogenic and noncarcinogenic risks are made for each HHCPC and each 
complete exposure pathway identified in the exposure assessment. The risk 
characterization methodology is described in Subsection 2.5.5 of the GIR (HLA, 
1998) . 

Risk estimates for hypothetical exposures to surface soil, subsurface soil, 
surface water, and groundwater under current and hypothetical future land-use 
scenarios are discussed below in Subsections 6.5.1 through 6.5.4. These risk 
estimates are then compared to USEPA and FDEP carcinogenic and noncarcinogenic 
target levels. 

The USEPA guidelines, established in the National Oil and Hazardous Substances 
Contingency Plan (NCP) , indicate that the total lifetime cancer risk due to 
exposure to the HHCPCs at a site, by each complete exposure pathway, should not 
exceed a range of 1 in 1,000,000 (lxlO- 6

) to 1 in 10,000 (lxlO-4 ) (USEPA, 1990). 
FDEP has indicated that chemical-specific risks greater than one in one million 
(lxlO-6 ) warrant further consideration. 

A hazard quotient (HQ) less than 1 indicates that noncarcinogenic toxic effects 
are not expected to occur due to HHCPC exposure. Hazard indices (HIs) greater 
than 1 may be indicative of a possible noncarcinogenic toxic effects, but: the 
circumstances must be evaluated on a case-by-case basis (USEPA, 1989a). As the 
HI increases, so does the likelihood that adverse effects might be associated 
with exposure. Both USEPA and FDEP consider that chemicals with HIs greater than 
1 warrant further evaluation and require an evaluation of the noncarcinogenic 
effects. 

WHF·S16.RI 
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Table 6-10 summarizes the cancer and noncancer risk under a current land-use 
scenario for Site 16. Table 6-11 summarizes the cancer and noncancer risk under 
a hypothetical future land-use scenario for Site 16. 

6.5.1 Surface Soil The risk calculations for surface soil exposure are shown 
in Tables G-ll through G-24 in Appendix G to this report. For the current 
land-use scenario, the cancer risks associated with exposure to surface soil 
(ingestion, dermal contact, and fugitive dust inhalation) are 2xlO- 6 for an 
aggregate (combined adult and adolescent) trespasser, and 4xlO- 7 for a site 
maintenance worker. Both receptor's cancer risk values are at or below the USEPA 
acceptable cancer risk range of 1 in 10,000 to 1 in 1,000,000, although the 
hypothetical trespasser exceeds the FDEP target level of concern (lxlO-6

). The 
noncancer risks associated with surface soil ingestion, dermal contact, and 
fugitive dust inhalation under hypothetical current land use (adolescent 
trespasser, adult trespasser, and site worker) are below USEPA's target HI of 1. 
Figures 6-2 and 6-3 present summaries of cancer risks and HIs, respectively, 
associated with exposure scenarios under current land use. 

The cancer risks associated with exposure to surface soil ingestion, dermal 
contact, and fugitive dust inhalation under hypothetical future land use are 
2xlO-s for an aggregate resident (combined adult and child), 2xlO- 6 for an 
aggregate trespasser (combined adult and adolescent), 3xlO-6 for an occupational 
worker, 4xlO- 7 for a site maintenance worker, and lxlO-7 for an excavation worker 
under hypothetical future land use. All of these hypothetical future receptor 
risks are within or below the USEPA acceptable cancer risk range; however, the 
hypothetical future residential, trespasser, and occupational worker receptor 
risk exceeds the Florida level of concern of lxlO- 6 (due to carcinogenic PAHs and 
arsenic). Figure 6-4 presents a summary of cancer risk associated with exposure 
scenarios under future land use. 

The noncancer risks associated with surface soil ingestion, dermal contact, and 
fugitive dust inhalation under future land use for all hypothetical future 
receptors are at or below USEPA's and FDEP's target HI of 1. Figure 6-5 presents 
a summary of HIs associated with exposure scenarios under future land use. 

6.5.2 Subsurface Soil The risk calculations for subsurface soil exposure are 
shown in Tables G-25 through G-26 in Appendix G to this report. The cancer risks 
associated with exposure to subsurface soil ingestion, dermal contact, and 
fugitive dust inhalation under hypothetical future land use is 2xlO- 7 for an 
excavation worker under hypothetical ·future land use. Figure 6 - 6 presents a 
summary of cancer risk associated with exposure scenarios under future land use. 
Hypothetical future receptor risk is below the USEPA and FDEP acceptable cancer 
risk levels. 

The noncancer risks associated with subsurface soil ingestion, dermal contact, 
and fugitive dust inhalation under future land use for a hypothetical excavation 
worker are below USEPA' sand FDEP' s target HI of 1. Figure 6 - 7 presents a 
summary of HIs associated with exposure scenarios under future land use. 

6.5.3 Site 16 Surface Water The risk calculations for surface water exposure 
are shown in Tables G- 31 and G- 34 in Appendix G to this report. Risk was 
evaluated for the current and future land-use scenario. The cancer risks 
associated with exposure to surface water (ingestion and dermal contact) are 
lxlO- 6 for an aggregate (combined adult and adolescent) trespasser. Receptors 
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Table 6-10 
Risk Summary, Current Land Use at Site 16 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Land Use I Exposure Route 

Current Land Use 

Surface Soil 

Adult Trespasser: Incidental ingestion 

Dermal contact 

Inhalation of particulates 

Total Adult Trespasser: 

Adolescent Trespasser: Incidental ingestion 

Dermal contact 

Inhalation of particulates 

Total Adolescent Trespasser: 

Total Risk to Trespasser (Adult and 
Adolescent) Exposed to Surface Soil: 

Site Maintenance Worker: Incidental ingestion 

Dermal contact 

Inhalation of particulates 

Total Site Maintenance Worker: 

Surface Water 

Adult Trespasser: Incidental ingestion 

Direct contact 

Total Adult Trespasser 

Adolescent Trespasser: Incidental ingestion 

Direct contact 

Total Adolescent Trespasser: 

Total Risk to Trespasser (Adult and 
Adolescent) Exposed to Surface Water: 

Total Risk to Trespasser (Adult and 
Adolescent) Exposed to Surface Soil 
and Surface Water: 

Notes: HI = hazard index. 

WHF,S16,RI 
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* = receptor totals may vary from spreadsheets due to rounding algorithm. 
ELCR = excess lifetime cancer risk. 
NC = not calculated because child and adult His are not additive. 
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I HI* I ELCR* 

0.01 6 x 10.7 

0.03 3 x 10.7 

0.0001 8)( 10·'0 

0.04 9 x 10'7 

0.02 4 x 10'7 

0.03 1 x 10'7 

0.0001 5)( 10,'0 

0.05 6 x 10'7 

NC 2 x 10,6 

0.005 2 x 10'7 

0.02 2 x 10'7 

0.0004 4x 10,9 

0.02 4x 10'7 

0.000002 1 x 10,8 

0.0001 7 x 10'7 

0.0001 7 x 10'7 

0.000003 9 x 10,9 

0.0001 4 x 10'7 

0.0001 4 x 10'7 

NC 1 X 10,6 

NC 3 x 10,6 



Table 6-11 
Risk Summary, Future Land Use at Site 16 

Land Use 

Future Land Use 

Surface Soil 

Adult Trespasser: 

Adolescent Trespasser: 

Adult Resident: 

Child Resident: 

Occupational Worker: 

Site Maintenance Worker: 

Excavation Worker: 

Subsurface Soil 

Excavation Worker: 

See notes at end of table. 
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Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Rorida 

Exposure Route 

Incidental ingestion 

Dermal contact 

Inhalation of particulates 

Total Adult Trespasser: 

Incidental ingestion 

Dermal contact 

Inhalation of particulates 

Total Adolescent Trespasser: 

Total Risk to Trespasser (Adult and Ado-
lescent) Exposed to Surface Soil: 

Incidental ingestion 

Dermal contact 

Inhalation of particulates 

Total Adult Resident: 

Incidental ingestion 

Dermal contact 

Inhalation of particulates 

Total Child Resident: 

Total Risk to Resident (Adult and Child) 
Exposed to Surface Soil: 

Incidental ingestion 

Dermal contact 

Inhalation of particulates 

Total Occupational Worker: 

Incidental ingestion 

Dermal contact 

Inhalation of particulates 

Total Site Maintenance Worker: 

Incidental ingestion 

Dermal contact 

Inhalation of particulates 

Total Excavation Worker: 

Incidental ingestion 

Dermal contact 

Inhalation of particulates 

Total Excavation Worker: 
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I HI* I ELCR* 

0.01 6 x 10.7 

0.03 3 x 10.7 

0.0001 8 x 10.10 

0.04 9 x 10.7 

0.02 4 x 10.7 

0.03 1 x 10.7 

0.0001 5 x 10.10 

0.05 6 x 10.7 

NC 2 x 10.6 

0.1 5 x 10.6 

0.2 2 x 10.6 

0.003 3 x 10.9 

0.3 7 x 10.6 

1 1 x 10.5 

0.3 8 x 10.7 

0.02 4 x 10.8 

1 1 x 10.5 

NC 2 x 10.5 

0.04 2 x 10.6 

0.06 6 x 10.7 

0.001 1 xlO,s 

0.1 3 x 10.6 

0.005 2 x 10.7 

0.02 2 x 10.7 

0.0004 4 x 10.9 

0.02 4 x 10.7 

0.04 9 x 10.8 

0.02 7 x 10.9 

0.0004 2 x 10.10 

0.06 1 x 10.7 

0.2 

0.08 

ND 

0.3 



Table 6-11 (Continued) 
Risk Summary, Future Land Use at Site 16 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

land Use I Exposure Route I HI* I ElCR* 

Future Land Use 

Surface Water 

Adult Trespasser: Incidental ingestion 0.000002 1 x 10.8 

Direct contact 0.0001 7 x 10" 

Total Adult Trespasser 0.0001 7 x 10" 

Adolescent Trespasser: Incidental ingestion 0.000003 9 x 11)'" 

Direct contact 0.0001 4 x 11)'7 

Total Adolescent Trespasser: 0.0001 4 x 11)'7 

Total Risk to Trespasser (Adult and NC 1 x 11),6 

Adolescent) to Surface Water: 

Total Risk to Trespasser (Adult and 
Adolescent) Exposed to Surface Soil 
and Surface Water: NC 3 x 1(),6 

Adult Resident: Incidental ingestion 0.000002 1 x 1(y8 

Direct contact 0.0001 8 x HY' 

Total Adult Resident: 0.0001 8 x HY' 

Child Resident: Incidental ingestion 0.0001 2 x Hy1 

Di rect contact 0.0004 7 x 10" 

Total Child Resident: 0.0005 9 x 1(Y' 

Total Risk to Resident (Adult and 
Child) Exposed to Surface Water: NC 2x10·6 

Total Risk to Resident (Adult and 
Child) Exposed to Surface Water, NC 1 x Hr' 
Groundwater and Surface Soil: 

Groundwater 

Adult Resident: Ingestion of groundwater as drinking water 18 5 x H)"5 

Inhalation of volatiles while showering NO 2 x 10'6 

Total Adult Resident: 18 7x 10,5 

Child Resident: Ingestion of groundwater as drinking water 41 6 x Hr5 

Total Child Resident: 41 6 x 1Cr5 

Total Risk to Resident (Adult and NC 1 x Hr' 
Child) Exposed to Groundwater: 

Notes: HI = hazard index. 
* = receptor totals may vary from spreadsheets due to rounding algorithm. 
ElCR = excess lifetime cancer risk. 
NC = not calculated because child and adult His are not additive. 
NO = no dose-response data for this exposure route were available for human health chemical of potential concerns 
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in this medium. 
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cancer risk values ·are less than the USEPA acceptable cancer risk range of lxlO- 4 

to lxlO-6 and at FDEP's target risk of lxlO- 6 . The noncancer risks associated 
with surface water ingestion and dermal contact under a hypothetical current land 
use (adolescent trespasser and adult trespasser) are below USEPA's and FDEP's 
target HI of 1. Figures 6-8 and 6-9 present summaries of the carcinogenic and 
noncarcinogenic risks from surface water to hypothetical current receptors. 

The cancer risks associated with exposure to surface water ingestion and dermal 
contact under hypothetical future land use are lxlO- 6 for an aggregate trespasser 
(combined adult and child) and 2xlO-6 resident (combined adult and child). All 
of these hypothetical future receptors risk are below or at the USEPA acceptable 
cancer risk range but the future resident exceeds the Florida target carcinogenic 
level of concern of lxlO- 6

• Figure 6 -10 presents a summary of cancer risk 
associated with exposure scenarios under future land use. 

Under hypothetical future land use, the noncancer risks associated with surface 
water ingestion for all hypothetical future receptors do not exceed the FDEP's 
and USEPA' s target HI of 1. Figure 6-11 presents a summary of the noncancer risk 
from surface water to potential future receptors. 

6.5.4 Site 16 Groundwater The risk calculations for groundwater exposure are 
shown in Tables G-27 and G-30 in Appendix G to this report. Currently, there are 
no potable supply wells at the site; therefore, there is no human exposur,e to 
groundwater. Therefore, risk was not evaluated for the current land-use 
scenario. 

The cancer risks associated with exposure to groundwater ingestion under 
hypothetical future land use are lxlO- 4 for an aggregate resident (combined adult 
and child). The hypothetical future residential receptor risk is within the 
USEPA acceptable cancer risk range; however, it exceeds the Florida level of 
concern of lxlO-6 (mainly due to 1,2-dichloroethane and arsenic). Figure 6-12 
presents a summary of cancer risk associated with exposure scenarios under this 
hypothetical future land use. 

Under a hypothetical future land use, the noncancer risks associated 'with 
groundwater ingestion for the adult and child resident exceed the USEPA's and 
FDEP' s· target HI of 1. Figure 6 -13 presents a summary of noncancer risk 
associated with exposure scenarios under a hypothetical future residential land 
use. 

6.5.5 Cumulative Risk Summary. Site 16 Cumulative USEPA Region IV guidance 
requires an assessment of a cumulative receptor risk. 

In this HHRA, the hypothetical future residential receptor could potentially be 
exposed to surface soils, groundwater, and surface water. The cumulative :risk 
of lx10-4 is within the USEPA acceptable cancer risk range; however, it exceeds 
the FDEP target level of concern. This risk is primarily due to groundwat~~r. 

The current and hypothetical trespasser receptor could potentially be exposed to 
both surface soil and surface water. The cumulative risk of 3xlO-6 is within the 
USEPA acceptable risk range but exceeds FDEP target level of concern. 
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6.6 UNCERTAINTY ANALYSIS. General uncertainties associated with the collection, 
analysis, and evaluation of data; exposure assessment; toxicity assessment; and 
the risk estimation process are discussed in Paragraph 2.5.5.1 of the GIR (HLA, 
1998). Site-specific uncertainties that are important for the interpretation of 
the calculated risk estimates for surface soil, subsurface soil, groundwater, and 
surface water at Site 16 are discussed below. 
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The surface soil carcinogenic risks at Site 16 are driven by carcino­
genic PARs and arsenic. The PARs may be due to other anthropogenic 
sources and the arsenic is likely to be at naturally occurring levels 
or due to other sources such as pesticides application. Therefore, it 
is uncertain whether or not this risk to hypothetical current and 
future receptors is actually due to past site operations. 

The lack of inhalation RfDs for the HHCPCs in surface soil may have 
resulted in underestimates of the HIs associated with exposure to 
surface soil at Site 16; however, these noncancer risks are not likely 
to be significant when compared to oral risks that are fully character­
ized. 

The sample quantitation limits (SQLs) were compared to the risk-based 
screening criteria and Florida regulatory guidelines for all analytes 
not selected as HHCPCs to assess whether or not the detection limits 
were adequate to detect analytes at levels of concern (SQLs of analytes 
with 100 percent frequency of detection were not evaluated). The 
analytes with an SQL that exceeds its screening criterion are thallium 
in surface soil; and naphthalene and beryllium in groundwater. 
However, because the laboratory equipment was able to detect below the 
SQL for beryllium, naphthalene, and thallium, the SQLs were considered 
adequate for this HHRA. 

Groundwater samples at Site 16 were collected at different depth 
intervals (shallow, intermediate, and deep) to determine if contami­
nation is confined/limited to one interval. The maximum contaminant 
concentrations were evaluated to determine if the HHRA should evaluate 
the groundwater intervals separately. The maximum detected concentra­
tions of the inorganic HHCPCs (excluding arsenic) were identified from 
the shallow interval. Concentrations of volatile analytes were 
identified in the intermediate and deep intervals, which would result 
in HHCPC selection. Therefore, it does not appear that the risks can 
be isolated to one groundwater depth interval and the combined ground­
water risk is characteristic of the potential risks from the semicon­
fined aquifer. 

Some uncertainty was associated with the representativeness of the 
groundwater data used to complete the risk evaluation at Site 16. 
Generally, because the low-flow purging and sampling method was used, 
turbidity in the unfiltered groundwater samples was minimal. However, 
the analytical results for some of the unfiltered samples may be biased 
high for inorganic constituents as a result of suspended solids. 

Groundwater samples at Site 16 were collected at different intervals 
(shallow, intermediate, and deep) to determine if contamination is 
concentrated at one interval. Inorganic and 4,4' -DDT HHCPCs were 
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identified from the shallow intervals. Volatile HHCPCs were identi­
fied from the intermediate intervals. It does not appear that the 
risks can be isolated at one interval; therefore, the groundwater risks 
from each aquifer were characterized together. 

According to the methodology described in the GIR (HLA, 1998) (Para­
graph 2.5.3.3), central tendency carcinogenic risk to hypothetical 
future receptors that have risks exceeding Florida levels of concern 
was evaluated. The central tendency evaluation involved using the 
upper confidence limit (UCL) of the mean concentration and reasonable 
but less conservative exposure parameters are designed to provide a 
probable risk level (USEPA, 1995a). 

The carcinogenic risk to hypothetical current and future trespassers, 
occupational workers, and future residents exceeded the FDEP target of 
lxlO-6 . The central tendency carcinogenic risk results for these 
receptors and the central tendency exposure parameters are present:ed in 
Table G-35 through G-44 in Appendix G of this report. Only central 
tendency ingestion and dermal exposures were characterized because the 
contribution from inhalation was insignificant compared to the total 
risk. 

The central tendency carcinogenic risk exposed to surface soil is 3xlO-6 

for an aggregate residential receptor, 2x1o-7 for an aggregate 
trespasser, and 8xlO-7 for an occupational worker. 

The central tendency aggregate residential risk exposed to groundwater 
is 3xlO-s for carcinogenic risk. The noncarcinogenic risk remains in 
excess of the USEPA and FDEP target HI of 1. 

The central tendency aggregate residential risk to surface water is 
lxlO- 6 . 

The risk range presented by the reasonable maximum exposure (RME) and 
central tendency exposure scenarios for hypothetical current and future 
receptors are useful as information to provide perspective for the risk 
manager and compliance with USEPA guidance (USEPA, 1995a). 

6.7 REMEDIAL GOAL OPTIONS. Remedial goal option (RGO) tables are presented for 
each medium with a total excess lifetime cancer risk (ELCR) greater than lxlO-4 

or an HI greater than 1 per USEPA guidance, and for media with chemicals whose 
estimated risk exceeds Florida target risk level. The RGO concentrations are 
calculated using the scenario representing the highest estimated risk for a given 
medium. Based on the above criteria, RGOs are developed for each chemical with 
a total ELCR greater than lxlO-6 or an HQ greater than 0.1. Analytes whose EPCs 
exceed Florida standards are also presented in the RGO tables. 

RGOs and available Federal regulatory and FDEP risk-based criteria are intended 
to provide the basis for the development of remedial alternatives in the FS. The 
RGO values are not actual or proposed cleanup levels, but are provided to assist 
risk-management decision making in the FS. 
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Table 6-12 presents the RGOs for surface soil for Site 16. RGOs are presented 
for benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, dibenz(a,h)anth­
racene, indeno(1,2,3-cd)pyrene, and arsenic based on cancer risks for the adult 
and child resident at Site 16. Manganese is presented based on noncancer risk. 
Dieldrin, beryllium, and lead are presented because the maximum detected 
concentration exceeded the Florida SCTL for a residential scenario. 

Table 6 -13 presents the RGOs for subsurface soil. Arsenic and lead are presented 
because the maximum detected value exceeded the Florida SCTL for an industrial 
scenario. 

Table 6-14 presents the RGOs for groundwater. RGOs for 1,2-dichloroethane, 1,2-
dichloroethene (total), benzene, TCE, bis(2-ethylhexyl)phthalate, and arsenic are 
based on cancer risks for the adult and child resident at Site 16. 

Benzene, arsenic, cadmium, iron, and manganese RGOs are based on noncancer risks 
to the adult res ident. 4,4' - DDT, aluminum, antimony, and chloroform are 
presented because the maximum detected value exceeded the Florida groundwater 
guidance concentration. It should be noted that the EPC for arsenic is an order 
of magnitude less than the Federal drinking water standard and Florida 
groundwater guidance concentration. 

Table 6-15 presents the RGO for beryllium in surface water. This RGO is based 
on the ECLR to hypothetical future residents. 

6.8 SUMMARY OF HUMAN HEALTH RISK ASSESSMENT FOR SITE 16. HHCPCs were identified 
and risks were estimated for surface soil, subsurface soil, groundwater, and 
surface water associated with Site 16. The following conclusions were drawn 
based on this HHRA: 
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The HHCPCs detected in surface soil, subsurface soil, groundwater, and 
surface water do not pose unacceptable carcinogenic risks to the 
receptors evaluated based on evaluation of the samples using USEPA 
guidelines and target risk range. 

The subsurface soil risk levels are below the USEPA and FDEP target 
levels of concern. 

The total ELCR for groundwater associated with residential ingestion 
and inhalation of VOCs while showering exceeded the Florida target 
level of concern due primarily to VOCs (primarily benzene) and arsenic. 
However, the groundwater at NAS Whiting Field is being addressed under 
a facilitywide investigation of Site 40. 

The groundwater noncancer risk exceeds both the USEPA and FDEP target 
HI due primarily to benzene. However, as noted above, groundwater will 
be addressed in a facilitywide assessment of Site 40. 

The surface water ELCR for hypothetical future residents exceeds 
Florida's target level of concern due to beryllium. It should be 
noted, however, that this ELCR is based only on one sample. 
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Table 6-12 
Summary of Remedial Goal Options for Surface Soil at Site 16 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Total Excess Lifetime Cancer Total Hazard Index 
Range of Exposure Risk (Based on Risk to (Based on Risk to Florida Soil Florida Soil 

Background 
Analyte Detected Point Resident [adult and child]) Child Resident) Cleanup Cleanup 

Screening 
Concentrations Concentration I I 3 I I 

Target Level Target Level 
Concentration 

10" 10.5 10.6 1 0.1 (Residential) 1 (Leaching) 1 

Semivolatile Organic Com~ounds lpg/kg) 

Benzo (a)anthracene 56 to 2,300 351 NR NR NR NA NA NA 1,400 3,200 NB 

Benzo (a)pyrene 71 to 3,100 370 NR NR 70 NA NA NA 100 8,000 NB 

Benzo (b )fluoranthene 86 to 3,600 412 NR NR NR NA NA NA 1,400 10,000 NB 

Dibenz (a,h )anthracene 110 to 700 340 NR 700 70 NA NA NA 100 30,000 NB 

Indeno(1,2,3-cd)pyrene 62 to 1,900 324 NR NR NR NA NA NA 1,500 28,000 NB 

Pesticides lpg/kg) 

Dieldrin 2.5 to 130 32 NR NR NR NA NA NA 70 4 NA 

Inorganic Anailltes (mg/kg) 

Arsenic 0.7 to 12.1 166 NR NR 23 NA NA NA 0.8 29 4.62 

Beryllium 0.06 to 0.3 0.3 NA NA NA NA NA NA 120 63 0.36 

Lead 4.4 to 759 473 NA NA NA NA NA NA 400 NC 10.2 

Manganese 5.3 to 372 296 NA NA NA NR NR 247 1,600 NC 180 

1 Values are for residential soil, from Rorida Department of Environmental Protection (FDEP) Chapter 62-777, Florida Administrative Code (FDEP, 1999). 

Notes: Jig/kg = micrograms per kilogram. 
NR = not reported because the calculated remedial goal option exceeds the exposure point concentration. 
NA = not applicable. 
NB = not detected in background sample. 
mg/kg = milligrams per kilogram. 
NC = not calculated. 



Table 6-13 
Summary of Remedial Goal Options for 

Subsurface Soil at Site 16 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Total Excess Lifetime Cancer Risk Total Hazard Index 

Range of Exposure (Based on Risk to Resident (Based on Risk to Child Florida Soil Florida Soil 
Background 

Analyte Detected Point (adult and child) Resident) Cleanup Target Cleanup Target 
Screening 

Level Level 
Concentrations Concentration 

I I I I (Residential) 1 (Leaching) 1 
Concentration 

10-' 10 5 10-6 3 1 0.1 

Inorganic Anailites (mg/kg) 

Arsenic 1.5 to 15.1 15_1 NR NR NR NR NR NR 3.7 29 4.62 

Lead 6.8 to 766 766 NA NA NA NA NA NA 400 NC 8.4 

1 Values are for industrial soil, from Florida Department of Environmental Protection (FDEP) Soil Cleanup Target Levels, Chapter 62-777, Florida Administrative Code (FDEP, 
1999). 

Notes: mg/kg = milligrams per kilograms. 
NR = not reported because the calculated remedial goal option exceeds the exposure point concentration. 
NC = not calculated. 
NA = not applicable because the risk from this analyte is below the USEPA and FDEP target levels. 
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Table 6-14 
Summary of Remedial Goal Options for Groundwater at Site 16 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Total Excess Lifetime Total Hazard Index Florida 
Range of Exposure Cancer Risk (Based on Risk (Based on Risk to Groundwater Background 

Analyte Detected Point to Resident (adult and child) Child Resident) Cleanup 
Federal 

Screening 
Concentrations Concentration I I I I 

Target level' 
MCl2 

Concentration 
10" 10.5 10.6 3 1 0.1 

Volatile Organic Comj!ounds (pgll) 

1,2-Dichloroethane 1 to 32 9.9 NR 16 1.6 NR NR NR 3 5 NB 

l,2-Dichloroethene 1 to 50 9.1 NR 1.0 0.1 NR NR NR 70 70 NB 

Benzene 1 to 820 180 180 18 1.8 116 39 3.9 1 5 NB 

Chloroform 1 6.4 NR NR NR NR NR NR 5.7 0.1 NB 

T richloroethene 2 to 7 5.5 NR NR 5.5 NR NR NR 3 5 NB 

Semivolatile Organic Comj!ounds (pgll) 
m 

I bis(2-Ethylhexyl)phthalate 1 to 53 6.9 NR NR 4.8 NR NR NR 6 6 NA 01 
0 

Pesticides (pgll) 

4'4'·DDT 0.14 to 0.15 0.06 NR NR NR NR NA NA 0.1 NC NA 

Inorganic Anal~es (pg/I) 

Aluminum 14.65 to 200 491 NA NA NA NA NA NA 200 50 to 200 654 

Antimony 8.6 to 60 21.8 NA NA NA NR NR NR 6 6 20.4 

Arsenic 0.6 to 3.6 3.3 4.5 0.45 0.05 NR 3.3 0.33 50 50 NO 

Cadmium 2.2 to 12.5 2.6 NA NA NA NA NR 0.6 5 5 4.4 

Iron 7.3 to 68,600 4,570 NA NA NA NR 3,300 330 300 300 964 

Manganese 1.3 to 1,370 188 NA NA NA NA NA 50.8 50 50 42.8 

, Florida Department of Environmental Protection Cleanup Target levels, Chapter 62-777, Florida Administrative Code (FDEP, 1999). 
2 Federal MCls are taken from USEPA Drinking Water Regulations and Health Advisories from October 1996. 

Notes: MCl = maximum contaminant level. 
J..~/ 1 = micrograms per liter. 
NA = not reported because the calculated remedial goal option exceeds the exposure point concentration. 
NB = not detected in background sample. 
NA = not applicable because there is no carcinogenic or noncarcinogenic (as appropriate) risk from this analyte. 
NC = not calculated. 



Table 6-15 
Summary of Remedial Goal Options for Surface Water at Site 16 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Total Excess Lifetime Total Hazard Index Florida 
Exposure Cancer Risk (Based on Risk (Based on Risk to Surface Water Background 

Analyte Point to Resident (adult and child) Child Resident) Cleanup Target Screening 
Concentration 

I I I I Levell Concentration 
10' 10-5 10-6 3 1 0.1 

Inorganic Anall(tes (pgl' I 

Beryllium 0.21 7.0 0.7 0.07 NR NR NR 0.13 NB 

1 Florida Department of Environmental Protection Cleanup Target Levels, Chapter 62-777, Florida Administrative Code (FDEP, 1999). 

Notes: Jlg/ t = micrograms per liter. 
NR = not reported because the calculated remedial goal option exceeds the exposure point concentration. 
NB = not detected in background sample. 
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The total ELCR at Site 16 associated with ingestion of soil by a 
hypothetical future resident, current and hypothetical future tres­
passer, and hypothetical future occupational worker exceeds Florida's 
target risk level of concern (lxlO-6

) due primarily to carcinogenic PAHs 
and arsenic. 

Noncancer risk levels for soil, subsurface soil, and surface water meet 
the USEPA and FDEP target HI of one. 

The central tendency risks from surface soil and surface water to a 
hypothetical current and future trespasser, and a hypothetical future 
occupational worker (soil only) met the Florida level of concern(lxlO-6

) 

for Site 16. Central tendency residential risks remain slightly above 
the FDEP target levels. The hypothetical future residential groundwa­
ter risks (carcinogenic and noncarcinogenic) remain above the FDEP 
target risk levels, but provide the risk managers and decision makers 
with a perspective of the hypothetical risk range to future residents. 
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7.0 ECOLOGICAL RISK ASSESSMENT 

The Ecological Risk Assessment (ERA) evaluates actual and potential adverse 
effects to ecological receptors associated with exposure to chemicals from Site 
16, the Open Disposal and Burning Area, at NAS Whiting Field. The ERA for Site 
16 follows the methodologies described in the NAS Whiting Field GIR (HLA, 1998), 
and current guidance materials for ERAs at Superfund sites including the 
following: 

Risk Assessment Guidance for Superfund Environmental Evaluation Manual 
(USEPA, 1989b) 

Ecological Assessment of Hazardous Waste Sites: A Field and Laboratory 
Reference (USEPA, 1989c) 

Framework for Ecological Risk Assessment (USEPA, 1992b) 

Ecological Risk Assessment Guidance for Superfund: Process for 
Designing and Conducting Ecological Risk Assessments (USEPA, 1997b) 

Supplemental Guidance to RAGS: Region 4 Bulletins on Ecological Risk 
Assessment (USEPA, 1995c) 

Proposed Guidelines for Ecological Risk Assessment (USEPA, 1996c) 

Risk assessment guidance included in the USEPA "Eco Update" bulletins (l99ld, 
1992e, and 1992f) and recent publications (e. g. , Maughan, 1993; Suter, 1993) were 
also consulted. 

This ERA was conducted to determine if ecological receptors are potentially 
exposed to contaminants from Site 16 at concentrations that could cause adverse 
ecological effects. The Site 16 ERA consists of the following eight subsections: 

WHF·S16.RI 
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Site Characterization (Section 7.1) describes current ecological 
conditions at the site, 

Problem Formulation (Section 7.2) establishes the goals and focus of 
the assessment and identifies major factors to be considered, 

Hazard Assessment and Selection of Ecological Chemicals of Potential 
Concern (ECPCs) (Section 7.3) reviews the analytical data and identi­
fies chemicals present at the site that may pose ecological risks, 

Exposure Assessment (Section 7.4) identifies complete exposure pathways 
and quantifies the magnitude and frequency of exposure, 

Ecological Effects Assessment (Section 7.5) identifies potential 
adverse effects to ecological receptors associated with the chemicals 
of concern identified in Section 7.3, 

Risk Characterization (Section 7.6) integrates exposure and concelntra­
tion-toxicity response information to derive a likely estimate of 
adverse effects, 
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Uncertainties (Section 7.7) identifies assumptions of the ERA process 
that may influence the risk assessment conclusions, and 

Summary of Ecological Risk (Section 7.8). 

7.1 SITE CHARACTERIZATION. NAS Whiting Field Site 16 is approximately 12 acres 
in size. The site is located in the southwest portion of NAS Whiting Field, 
approximately 350 feet west of the Wastewater Treatment Plant (see Figure 1-2). 
Site 16 was used as the facility's primary waste disposal area from 1943 to 1965. 
The disposed waste consisted of general municipal refuse and waste generated from 
aircraft operation and maintenance (including paints, paint-stripping wastewater, 
solvents, waste oil, and hydraulic fluids). PCB-contaminated transformer oil may 
also have been disposed of at the site. An estimated volume of 3,000 to 4,000 
tons of waste was reportedly disposed of at the site annually (Geraghty and 
Miller, 1986). To reduce waste volume, the wastes were burned, using spent 
diesel fuel as an accelerant. 

The topography of Site 16 slopes toward Clear Creek, which is located 450 feet 
west of the site. Although overland transport of surface water runoff toward 
Clear Creek is possible, most of the on-site rainfall infiltrates directly into 
the ground due to the silty sand soil at Site 16. 

A less than 0.1 acre ephemeral wetland is located along the site's eastern 
boundary. Because much of the site was disturbed by the trench and fill 
operations, it is very likely that this wetland is the result of subsidence 
within an old trench. The ephemeral wetland area is shallow (less than 2 feet 
deep) and is recharged by storm water runoff, thus it remains dry for most of the 
year. The ephemeral wetland is not likely to provide suitable habitat for 
aquatic receptors. However, any standing water present may provide an occasional 
source of drinking water for small terrestrial animals (amphibians, reptiles, 
mammals, and birds). 

As shown in the Site 16 vegetative cover map (Figure 7-1), the landfill area of 
Site 16 is characterized as planted pine forest. In addition to slash pine 
(Pinus elliotti) and long-leaf pine (P. palustris) , other saplings, shrubs and 
herbaceous plants commonly found in the planted pine area and herbaceous layer 
of Site 16 include: Red maple (Acer rubrum), ragweed (Ambrosia sp.), broomsedge 
(Andropogon sp. ), yellow buttons (Balduina angustifolia) , Spanish needles (Bidens 
bipinnata) , beauty berry (Callicarpa americana), Goldenaster (Chrysopsis sp.), 
rattle box (Crotalaria sp.), Florida beggarweed (Desmodium tortusosum) , 
buttonweed (diodia virginiana) , yellow hessamine (Gelsemium sempervirens) , moss 
verbena (Glandularia pulchella) , Bladder-pod ( Glottidium vesicarium) , cudweed 
(Gnaphalium sp.), buttermint (Hyptis mutabilis) , morning glory (Ipomoea 
cordatotriboba) , cypress-vine (Ipomoea quamoclit) , red cedar (Juniperus 
silicicola) , Chinese privet (Ligustrum sinense) , Japanese honeysuckle (lonicera 
japonica) , False loosestrife (ludwigia sp.), wireweed (Polygonella gracilis), 
Mexican clover (Richardia brasiliensis), willow tree (Salix nigra), yellow wood 
sorrel (Oxalis stricta), rustweed (Polypremum procumbens) , oaks (Quercus spp.), 
blackberry vine (Rubus spp.), poison ivy (Toxicodendron radicans) , yaupon holly 
(Ilex vomitoria) , goldenaster (Pityopis graminifolia) , common nightshade (solanum 
americanum) , goldenrod (solidago sp.), verbena (Verbena brasiliensis), skunk 
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daisy (verbesian enceliodies) , grape vine (vitis sp.) and greenbriar (Smilax 
spp.). A complete list of vegetative species occurring at Site 16 is provided 
in Appendix G of the GIR (HLA, 1998). 

NAS Whiting Field maintains a program for planting and harvesting of pine trees, 
primarily long-leaf and slash pines. The planted pine area of Site 16 is subj ect 
to controlled burns and timber harvesting activities. As part of the ecosystem 
management plan, planted pine forests undergo periodic burning, usually once 
every four years, and selective thinning of long-leaf and slash pines every eight 
to ten years. These forestry management activities provide a variety of habitats 
and food sources for wildlife and other ecological receptors. Many of the pine 
trees were severely damaged or upturned during the 1995 hurricanes (Erin and 
Opal). Many of these trees were removed by base personal leaving large openings 
in the canopy. Site 16 is typical of uplands pine forests of the southeastern 
United States. The forested area at Site 16 is contiguous with a mature planted 
pine forest that surrounds the northern and southern boundaries of the site. A 
mowed grasses open area (area around the wastewater treatment plant) is located 
east of the site. NAS Whiting Field Site 39, Clear Creek Floodplain, is west of 
the site. The vegetative cover at Site 39 is characterized as a hardwood 
forested wetland. 

Southeastern pine forests provide habitat for a diverse array of birds, including 
insectivorous gleaners of pine needles and bark, flycatchers, seed-eaters, and 
nocturnal and diurnal aerial predators (Wolfe et al., 1988). The pine flatwoods 
at and surrounding Site 16 are likely to host such an assemblage of species. 
Birds of prey, such as owls and hawks, may also nest in these wooded areas. 

It is likely that the terrestrial invertebrate biomass at Site 16 serves as a 
forage base for a variety of wildlife species, including adult amphibians, 
reptiles, small birds, and small mammals. Small reptiles, mammals, and birds may 
use the forested pine area for protection. Predatory birds and mammals 
inhabiting the pine flatwood areas may also be attracted to the site. 

Mammals and birds that may occur in the planted pine area of Site 16 include the 
hispid cotton rat (Sigmodon hispidus) , cotton mouse (Peromyscus gossypinus) , 
short-tailed shrew (Blarina brevicauda) , American robin (Turdus migratorius) , and 
eastern meadowlark (Sturnella magna). Predatory mammals and birds such as the 
red fox (Vulpes vulpes) , gray fox (Urocyon cinereoargenteus) , great-horned owl 
(Bubo virginianus) , and the red-tailed hawk (Buteo jamaicensis) may also forage 
in the area of Site 16. 

Site 16 groundwater may discharge to the surface water of Clear Creek, which is 
located approximately 450 feet downgradient and west of the site. Clear Creek, 
which is classified by the FDEP as Class III surface water, is a tributary to 
Blackwater River, located to the south. Florida Class III surface water are 
sui table for the propagation of fish and aquatic life. ~lackwater River is 
classified as an Outstanding Florida River, which is considered to be of 
exceptional ecological significance. Groundwater discharge to the surface water 
of Clear Creek is qualitatively evaluated as part of the ERA for Site 16. 
However, the section of Clear Creek that receives groundwater from Site 16 is 
included as part of NAS Whiting Field Site 39, Clear Creek Floodplain. The ERA 
for Site 39 will present the results of surface water and sediment sampling in 
Clear Creek and provide further information on whether or not Site 16 is a 
potential source of contamination to Clear Creek. 

WHF-S16,RI 
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7.2 PROBLEM FORMULATION. The problem formulation is the initial step of the ERA 
process. Problem formulation is composed of identification of recep1:ors, 
identification of exposure pathways for those receptors, and selection of 
assessment and measurement endpoints based on information gathered from the site 
characterization. 

7.2.1 Identification of Receptors Ecological receptors that may potentially 
utilize the available planted pine forest habitat at Site 16 include terrestrial 
wildlife (i. e., mammals, birds, reptiles, and adult amphibians), terrestrial 
plants, and soil invertebrates. Terrestrial flora and fauna potentially using 
NAS Whiting Field are identified in the GIR (HLA, 1998). Freshwater aquatic 
receptors in Clear Creek downgradient of Site 16 are evaluated in the ERA because 
groundwater from Site 16 may potentially migrate to the surface water of Clear 
Creek. 

Certain species that potentially reside at NAS Whiting Field are protected by 
Federal and/or State laws. A list of state and federally protected species is 
provided in the GIR (HLA, 1998). Observations made during an ecological survey 
of NAS Whiting Field indicate that no state or federally listed rare, threatened, 
or endangered species or species of concern are known or likely to inhabit Site 
16 (Nature Conservancy, 1997). 

7.2.2 Identification of Exposure Pathways Exposure pathways are identified for 
four groups of receptors (terrestrial wildlife, terrestrial plants, soil 
invertebrates, and aquatic receptors). A complete exposure pathway includes a 
source of contamination, an exposure route, and a receptor. A conceptual model 
of the exposure pathways from source to ecological receptors is depicted in the 
contaminant pathway model on Figure 7-2. 

All potential routes of exposure are considered in the ERA and are presented in 
the contaminant pathway model. The model differentiates between those exposure 
routes that are quantitatively evaluated and those that are qualitatively 
discussed. This limitation is necessary to focus the risk evaluation on t:hose 
pathways for which contaminant exposures are the highest and most likely to 
occur. Those pathways that cannot be quantitatively evaluated, due to a lack of 
toxicological information, are qualitatively discussed and addressed as uncer­
tainties. The general approach used to identify exposure pathways for the four 
groups of receptors is explained below. 

Terrestrial Wildlife. Terrestrial wildlife may be exposed to contaminants in 
surface soil, surface water, and food items contaminated as a result of 
ingestion, dermal adsorption, and inhalation of fugitive dust and volatile 
emissions. 

The drinking water exposure pathway is expected to occur only occasionally, 
following periods of heavy rain. However, the ERA assumes that the surface 
water at Site 16 is used as the primary drinking water source for terrestrial 
wildlife throughout the year. Since the ephemeral wetland remains dry for most 
of the year, aquatic organisms are not expected to be present. Therefore, 
ingestion of aquatic food items (i.e., fish and aquatic invertebrates) by 
terrestrial organisms is not evaluated in the ERA. The Site 16 ERA will evaluate 
only exposures to surface soil, surface water, and food items potentially 
containing constituents that have bioaccumulated from the surface soil. 

WHF-S16.RI 
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Dermal adsorption is considered to be a negligible exposure pathway relative to 
the ingestion pathway because the presence of fur, feathers, or a chitinous 
exoskeleton is likely to prevent contamination from coming in direct contact: with 
the skin (personal communication with Ted Simon, USEPA Region IV, September 
1997). In addition, soil trapped in the fur or feathers is likely to be ingested 
during grooming or preening activities, which are evaluated as part of the 
indirect ingestion exposure pathway. 

Exposure via inhalation of fugitive dust is not likely to be a significant 
exposure pathway because the vegetation at Site 16 would limit the release of 
fugitive dust. Although volatile constituents were detected in the surface soil 
of Site 16, exposures associated with VOCs are not evaluated in the ERA because 
of the low detection frequency and concentration of VOCs in the surface soil. 
Neither toluene nor xylene, the only VOCs detected in surface soil, were retained 
as ECPCs. In addition, no evidence of burrowing animals and/or burrows was noted 
at Site 16 during.the October 1995 biological field investigation conducted by 
HLA ecologists, although this habitat may be suitable to these receptors. 

Potential contaminant exposures for reptiles and amphibians exist at NAS Whiting 
Field; however, ingestion toxicity data and bioaccumulation factors are generally 
not available for these receptors. Therefore, potential risks to reptiles and 
amphibians from ingestion of affected surface soil and food items will be 
qualitatively addressed in the Uncertainties Section (Section 7.7) of the ERA. 

Terrestrial Plants and Invertebrates. Terrestrial plants and soil invertebrates 
may be exposed to contamination in surface soil by direct contact with and root 
uptake (plants) or ingestion (invertebrates) of soil. The ingestion exposure 
routes include the ingestion of soil and food items containing chemicals 
accumulated from Site 16 surface soil. The inhalation exposure route is not 
evaluated for terrestrial plants and invertebrates due to the reasons discussed 
above for terrestrial wildlife. Because the depth to groundwater is approximate­
ly 10 to 15 feet bls, which is below the root zone of most Site 16 plants, it is 
unlikely that terrestrial plants will be exposed to potential groundwater 
contamination. Terrestrial plants and soil invertebrates may also be exposed to 
contamination in subsurface soil by direct contact or ingestion of subsurface 
soil. However, this exposure pathway is only qualitatively evaluated as site­
specific toxicity data are lacking (i.e., soil toxicity tests were not conducted 
using subsurface soil). In addition, there is uncertainty associated with 
comparing the surface soil screening benchmarks to concentrations detected in 
subsurface soil. The surface soil benchmarks employed in this assessment are 
based on laboratory toxicity tests, using sensitive species and species in their 
early life stages. It is unlikely that the most sensitive plant species and life 
stages would be exposed to subsurface soil. 

Aquatic Receptors. Exposure pathways evaluated for aquatic receptors in Clear 
Creek downgradient of Site .. 16 (including invertebrates, plants, amphibians, and 
fish) include direct contact with groundwater (as it discharges to the surface 
water of Clear Creek). Although direct contact with the surface water and 
sediment and ingestion of sediment and food items is possible, these pathways 
will be evaluated as part of the ERA for Site 39, Clear Creek Floodplain. 

A qualitative screening evaluation of Site 16 groundwater migration to surface 
water and potential adverse effects to aquatic receptors in Clear Creek will be 
completed as part of this ERA. It should be noted that the purpose of this 
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evaluation is 
Clear Creek. 
Site 16 will 
Floodplain. 

not to predict actual surface water and sediment conditions in 
Surface water and sediment data from Clear Creek downgradient of 
be evaluated as part of the ERA for the Site 39, Clear Creek 

7.2.3 Identification of Endpoints The assessment and measurement endpoints 
selected for the Site 16 ERA are listed in Table 7 -l. Assessment endpoints 
represent the ecological component to be protected, whereas the measurement 
endpoints approximate or provide a measure of the achievement of the assessment 
endpoint. One of the assessment endpoints selected for the Site 16 ERA is the 
survival and maintenance of receptor populations and communities at Site 16. The 
measurement endpoints used to gauge the likelihood of population- and community­
level effects are chemical-specific toxicological benchmark values derived from 
the literature that are based on laboratory-measured survival, growth, and 
reproductive effects. Table 7 -1 presents the assessment endpoint, endpoint 
species, measurement endpoint, and decision point (i.e., the outcome at which 
additional evaluation may be warranted) . 

Three questions were developed to gauge potential risks associated with exposure 
to Site 16 surface soil and surface water. These questions are designed for 
multiple species and trophic levels and represent both individual and community 
dynamics. Questions for the Site 16 ERA are listed below. 

1. ECPCs in the surface soil are not present at concentrations sufficient­
ly high enough to reduce the survival and growth of terrestrial plant 
and invertebrate communities at Site 16. 

2. ECPC concentrations in plants and invertebrates are not sufficiently 
high enough to adversely affect foraging small mammal or bird popula­
tions following consumption of contaminated prey. 

3. Bioaccumulating chemical are not present at concentrations sufficiently 
high enough to reduce survivability, growth, or reproduction in top 
predators (e.g., foxes and owls). 

7.3 HAZARD ASSESSMENT AND SELECTION OF ECPCS. The hazard assessment includes 
a review of analytical data and selection of ECPCs. ECPCs represent analytes 
detected in environmental media (i.e., surface soil, surface water, and 
groundwater) that are considered in the ERA and could present a potential risk 
for ecological receptors. The process for selecting ECPCs is depicted on Figure 
7-3. Additional details regarding the ECPC selection process are provided in 
Subsection 2.4.2 of the GIR (HLA, 1998). Analytical data for Site 16 were 
evaluated and validated for use in risk assessment pursuant to national guidance, 
Guidance for Data Useability in Risk Assessment (Parts A and B) (USEPA, 1992a). 

Following the data validation step, analytes in surface soil, surface water, and 
groundwater were not selected as ECPCs if the analyte was detected in 5 percent 
or fewer of the samples analyzed and not present in any other media. Calcium, 
magnesium, potassium, and sodium are excluded as ECPCs for surface water and 
groundwater. In addition to these analytes, iron is also excluded as an ECPC for 
surface soil. These analytes are considered to be essential nutrients and not 
toxic. The rationale for eliminating essential nutrients as ECPCs is provided 
in the GIR (HLA, 1998). 
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Assessment Endpoint 

Survival and growth of plant 
communities. 

Survival and growth of terres­
trial invertebrate communi­
ties. 

Survival and maintenance of 
wildlife populations. 

Notes: P = probability 

I Receptor 

Terrestrial 
Plants 

Terrestrial 
Invertebrates 

Terrestrial Wildlife 
Species 

:-;; = less than or equal to. 
mg/kg '" milligrams per kilogram. 
BW/day = body weight per day. 

I 

NOAEL = no observed adverse effect level. 
LOAEL = lowest observed adverse effect level. 

Table 7-1 
Ecological Risk Assessment Endpoints 

Selected for Site 16 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Measurement Endpoint 

Germination of lettuce seeds exposed to surface soil 
samples from Site 16 in laboratory toxicity tests. 

Survival and growth of earthworms exposed to surface 
soil samples from Site 16 in laboratory toxicity tests. 

Oral chemical doses (mg/kg BW/day) based on mea­
sured adverse effects on growth, reproduction, or 
survival (Le., NOAEL, LOAEL, and LDso studies) of 
mammalian or avian laboratory test populations. 

LDso = lethal dose to 50 percent of a test population. 
RTV = reference toxicity value. 
HQ = hazard quotient. 
> = Qreater than. 

I 

) 

Decision Point 

Significant differences (P :-;;0.05) in germination of lettuce 
seeds exposed to Site 16 surface soil samples as com­
pared to control samples. 

Significant differences (P :-;;0.05) in survival and/or 
growth of earthworms exposed to Site 16 surface soil 
samples as compared to control samples. 

Comparison of potential dietary exposures in mammalian 
and avian wildlife with literature-derived RTVs. (HQ > 1 
indicate potential risks.) 
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NAS = Naval Air Station 
ECPC = ecological chemical 01 potential concern 
> = grealer than 
<=lessthan 
x = limes 
I Media-specific ecological screening values include the 
Dutch Soil Criteria for surface soil ECPCs and the U.S. 
Environmental Protection Agency - Region 4 Surface Water 
Chronic Screening Values for groundwater. 
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Review detected analytes 
(after validation) 

t 
Yes Detected in < 5% of 

samples and not 
present in other 

media? 

tNO 

Yes Is the analyte an 
essential nutrient? 

,It ~NO 

The analyte is .- No Is the maximum detected 

not an ECPC. ........ inorganic concentration> 2x 
background concentration? 

j tYes 

Is the maximum detected 
No concentration greater than 

the ecological screening 
value I? 

tYes 

I The analyte is 

I an ECPC. 
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Inorganic chemicals representative of hackground conditions are not selected as 
ECPCs. In accordance with USEPA Region IV guidance (USEPA, 1991a), an inorganic 
analyte is not selected as an ECPC if the maximum detected concentration is less 
than 2 times the average detected inorganic concentration in background samples. 

The maximum detected concentrations are compared against representative site­
specific background surface soil and groundwater concentrations to eliminate 
chemicals that are unlikely to be site related. Surface water data were not 
compared to background values because no comparable surface water background 
samples were available. The surface water at Site 16 is an isolated water body 
that was created as a result of excavation activities. Neither Big Coldwater 
Creek, Clear Creek, nor ponds in the area are similar to the ephemeral wetland 
at Site 16. 

Site-specific background investigations of surface soil and groundwater were 
conducted at NAS Whiting Field, and the findings are presented in Subsections 
3.3.1 and 3.3.3 of the GIR, respectively (HLA, 1998). The site-specific 
backgroun¢l study used to establish background screening values for Site 16 
surface soil consists of nine surface soil samples (BKG-SL-02, BKG-SL-06, BKG-SL-
07, BKG-SL-08, BKSOOlOl, BKS0020l, BKS0030l, BKS0040l, and BKS0050l) and one 
duplicate sample (BKS0020lD). These samples were collected from Troup, Dothan, 
Lucy, and Bonifay soil types, which are considered the most geologically similar 
to the soil from Site 16. The site-specific background study used to establish 
background screening values for groundwater consists of seven groundwater samples 
(BKGOOlOl, BKGOOl02, BKGOOl03, BKG0020l, BKG00202, BKG00203, and BKG0030l) and 
one duplicate sample (BKGOOlOlD) collected from monitoring wells upgradient of 
any potential site-related contamination. 

Analytes that exceed the background screening concentration and are not essential 
nutrients are also screened against ecological screening values for surface soil 
and groundwater. The surface soil ecological screening values are the Dutch Soil 
Cri teria "A", which refer to background concentrations in surface soil issued by 
the U.S. Fish and Wildlife Service (Beyer, 1990). The groundwater ecological 
screening values are the fresh surface water chronic screening values for 
hazardous waste sites issued by USEPA Region IV (USEPA, 1995b). If the maximum 
detected concentration of an analyte for surface soil exceeds the respective 
ecological screening value, the analyte is retained as an ECPC for terrestrial 
wildlife, terrestrial plants, and soil invertebrates. Because ecological 
screening values are unavailable for surface water exposures to terrestrial 
wildlife, all analytes detected in surface water (with the exception of essential 
nutrients) are retained as ECPCs. If the maximum detected concentration of an 
analyte exceeds the groundwater ecological screening value, the analyte is 
retained as an ECPC for aquatic receptors. 

Twenty surface soil samples (16-SL-Ol through l6-SL-03 and l6S00l0l through 
l6S0l70l with duplicates at l6S00l0lD and l6S0l00lD) were collected at Site 16 
(see Figure 3-3 or 5-11). Samples l6-SL-Ol through l6-SL-03 were collected as 
part of the Phase IIA investigation in August 1992, and samples l6S00l0l through 
l6S0l70l were collected as part of the Phase lIB investigation in December 1995. 
Surface soil samples were analyzed for VOCs, SVOCs, pesticides and PCBs, and 
inorganics. A single unfiltered surface water sample, l6WOOlOl, was collected 
from the ephemeral wetlands. Unfiltered groundwater results were used to 
evaluate potential ecological risks to Clear Creek. A discussion of which 
groundwater samples were used to evaluate both human health and ecological risks 
is provided in Subsection 6.3. 
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Tables 7-2 and 7-4 present a summary of the respective surface soil, and 
groundwater analytical data and the following information: frequency of 
detection, range of reporting limits, range of detected concentrations, average 
of detected concentrations, background screening concentrations, ecological 
screening values, 95 percent UGLs, and selected EGPGs. A summary of the surface 
water data including the frequency of detection, range of reporting limits, range 
of detected concentrations, and selected EGPGs is presented in Table 7-3. 

As shown in Table 7-2, EGPGs selected for the surface soil samples collected at 
Site 16 include 13 SVOGs (carbazole, bis(2-ethylhexyl)phthalate, benzo(a)anthra­
cene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluor­
anthene, chrysene, dibenz (a, h) anthracene , fluoranthene, indeno (1,2,3-cd) pyrene, 
phenanthrene, and pyrene), 1 PGB (Aroclor-1254), 5 pesticides (4,4'-000, 4,4'­
DOE, 4,4' -DDT, Aroclor-1254, and dieldrin), and 12 inorganic constituents 
(aluminum, arsenic, barium, cadmium, chromium, copper, lead, manganese, mercury, 
silver, vanadium, and zinc). 

As shown in Table 7-3, ECPCs selected for the surface water sample collected from 
the ephemeral wetland at Site 16 include two inorganic analytes (aluminum and 
lead). 

As shown in Table 7-4, EGPCs selected for the unfiltered groundwater samples 
collected at Site 16 include three VOGs (benzene, TGE, and xylenes), one SVOC (­
bis(2-ethylhexyl)phthalate), one pesticide (4,4'-00T), and ten inorganics 
(aluminum, barium, cobalt, copper, cyanide, iron, lead, manganese, vanadium, and 
zinc). 

7.4 EXPOSURE ASSESSMENT. The purpose of the ecological exposure assessment is 
to estimate or measure the amount of an ECPG to which an ecological receptor may 
be exposed. The following sections briefly describe how contaminant exposures 
are estimated or measured for wildlife, terrestrial plants, and invertebrates at 
Site 16 and aquatic receptors in Clear Creek downgradient of Site 16. The 
contaminant pathway mode 1 (Figure 7 - 2) provides a summary of the potential 
exposure pathways that exist at Site 16 for each group of receptors. Additional 
details regarding the exposure' assessment are provided in the GIR (HLA, 1998). 

7.4.1 Calculation of EPCs The EPC is a representative concentration used for 
evaluating risks throughout this ERA. RME and central tendency (CT) 
concentrations are derived for each ECPC. Because the sample sizes for both the 
surface soil and groundwater data sets are greater than ten, the RME value is 
equal to the lesser of the maximum detected concentration and the 95 percent UCL 
calculated on the log-transformed arithmetic mean (USEPA, 1992c). One-half of 
the detection limit is used to calculate the 95 percent UGL. If potential risks 
are predicted based on the RME scenario, then the CT exposure scenario is also 
evaluated. The CT exposure concentration is represented by the arithmetic mean 
of all samples. One-half of the detection limit is also used as a surrogate 
value for sample results that are below the detection limit'. Because only one 
surface water sample was collected at Site 16, the EPG for surface water EGPGs 
is equal to the detected concentration for each ECPC. 

Tables 7-2, 7-3, and 7-4 present the EPCs for surface soil, surface water, and 
groundwater ECPGs, respectively. 

7.4.2 Terrestrial Wildlife Exposure routes for wildlife receptors include 
direct ingestion of soil and surface water and indirect ingestion of food 
containing site-related chemicals. The actual amount of an EGPG taken in by 
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Table 7-2 
Selection of Ecological Chemicals of Potential Concern 

in Surface Soil Associated with Site 16 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Frequency Reporting Detected 
Average of Background 

Ecological 
Chemical 

Average 
Exposure Point 

Detected Screening of 95th 0/0 Concentration 
Analyte of Limit Concentration Screening of All 

Detection' Range Range2 Can centra- Concentra- Values Ecological UCL7 

Samples8 

RMESI tions3 tion 4 Concerns CT'o 

Volatiles Organic Coml!ounds (pg/kg) 

Toluene 1/20 6 to 13 1 1 ND 50 No'2 

Xylenes (total) 3/20 6 to 13 1 to 5 2.7 ND 50 No12 

Semivolatile Organic Coml!ounds (pg/kg) 

Anthracene 1/20 350 to 420 95 95 ND 100 No 11, '2 

Benzo(a)anthracene 4/20 350 to 420 56 to 2,300 668 ND '5100 Yes 351 286 351 286 

Benzo(a)pyrene 5/20 350 to 840 71 to 3,100 746 ND 100 Yes 372 328 372 328 

Benzo (b )fluoranthene 4/20 350 to 840 86 to 3,600 1,084 ND '5100 Yes 412 369 412 369 

Benzo(g,h,i)perylene 3/20 350 to 420 120 to 1,200 603 ND '5100 Yes 299 251 299 251 

Benzo(k)fluoranthene 3/20 350 to 420 73 to 3,200 1,204 ND '5100 Yes 388 343 388 343 

Carbazole 1/17 350 to 420 97 97 ND NA Yes 202 185 97 97 

Chrysene 5/20 350 to 420 54 to 3,200 741 ND '5100 Yes 388 327 388 327 

Dibenzo (a,h )anthracene 2/20 350 to 420 110 to 700 405 ND '5100 Yes 240 212 240 212 

Fluoranthene 4/20 350 to 420 59 to 2,300 676 ND 100 Yes 344 288 344 288 

Indeno(1,2,3-cd)pyrene 4/20 350 to 420 62 to 1,900 573 ND '5100 Yes 324 266 324 266 

Phenanthrene 2/20 350 to 420 52 to 440. 246 ND 100 Yes 233 196 233 196 

Pyrene 4/20 350 to 420 44 to 1,700 516 ND 100 Yes 314 256 314 256 

bis(2-Ethylhexyl)phthalate 7/20 350 to 420 43 to 116.5* 70.1 80 100 Yes 204 149 117 117 

See notes at end of table. 



Frequency Reporting 
Analyte of Limit 

Detection' Range 

Pesticides and PCBs (pg/kgl 

4,4'-DDD 2/20 3.6 to 21 

4,4'·DDE 9/20 3.6 to 21 

4,4'·DDT 9/20 3.6 to 21 

Aroclor ·1254 2/20 36 to 210 

Aroclor ·1260 1/20 36 to 210 

Dieldrin 8/20 3.6 to 21 

alpha·Chlordane 3/20 1.8 to 99 

gamma·Chlordane 3/20 1.8 to 99 

Inorganic Anailltes (mg/kgl 

Aluminum 20/20 40 to 40 

Antimony 1/20 2.7 to 12 

Arsenic 20/20 2 

Barium 20/20 40 

Beryllium 15/20 1 

Cadmium 17/20 0.61 to 1 

Calcium 20/20 1,000 

Chromium 20/20 2 

Cobalt 11/20 10 

Copper 19/20 5 

Cyanide 8/20 0.24 to 0.5 

Iron 20/20 20 

See notes at end of table. 
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Table 7-2 (Continued) 
Selection of Ecological Chemicals of Potential Concern 

in Surface Soil Associated with Site 16 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Detected 
Concentration 

Range 2 

2.1 to 18 

2.6* to 100 

3.25* to 89 

36 to 130 

79* 

2.5 to 130 

1.6 to 9.4* 

1 to 5.95* 

1,890* to 18,600 

5.9 

0.7* to 12.1 

4.45* to 257 

0.06 to 0.295* 

0.21 to 7.6 

70.8 to 2,350 

3.2 to 29.2 

0.69 to 4.1 

2.9 to 202 

0.12* to 0.51 

1,390* to 48,900 

Naval Air Station Whiting Field 
Milton, Florida 

Average of 
Detected 

Con centra-
tions3 

10.1 

30.2 

20.8 

83 

79 

31 

4.5 

3.1 

8,724 

5.9 

2.8 

36.8 

0.12 

1.3 

584 

10.6 

1.7 

34.1 

0.2 

9,240 

Background 
Screening 
Con centra-

tion' 

ND 

ND 

ND 

ND 

ND 

29 

ND 

ND 

13,500 

\ 
/ 

8 

'64.6 

18.8 

0.36 

0.98 

446 

10 

2.8 

8 

0.28 

7,744 

Ecological 
Screening 

Value5 

2.5 

2.5 

2.5 

20 

20 

0.5 

100 

100 

50 

3.5 

10 

165 

1.1 

1.6 

NA 

0.4 

20 

40 

5.0 

200 

Chemical 
of 

Ecological 
Concern" 

Yes 

Yes 

Yes 

Yes 

No" 

Yes 

No" 

No'2 

Yes 

No'3 

Yes 

Yes 

No" 

Yes 

No" 

Yes 

No'2 

Yes 

No" 

No" 

Average 
Exposure Point 

95th % Concentration 

UCL7 of All 

RME91 Samples8 
Cl'o 

6.2 4.4 6.2 4.4 

37 15 37 15 

19.9 10.8 19.9 10.8 

68 46 68 46 

31.5 14.7 31.5 14.7 

11,271 8,724 11,271 8,724 

3.8 2.8 3.8 2.8 

63.4 36.8 63.4 36.8 

2.1 1.2 2.1 1.2 

15 10.6 15 10.6 

78.3 32.5 78.3 32.5 

) 
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Table 7-2 (Continued) 

Selection of Ecological Chemicals of Potential Concern 
in Surface Soil Associated with Site 16 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

) 

Frequency Reporting Detected 
Average of Background 

Ecological 
Chemical 

Average 
Exposure Point 

Detected Screening of 95th % Concentration 
Analyte of Limit Concentration Screening of All 

Detection' Range Range2 Con centra- Concentra-
Value5 Ecological UCL7 

Samples8 
RME9 I tions3 tion' Concerns CT'o 

Inorganic Analytes (mg/kg) (Continued) 

Lead 20/20 0.6 to 1 4.4 to 759 110 10.2 50 Yes 473 110 473 110 

Magnesium 20/20 1,000 34.2* to 443 157 244 NA No" 

Manganese 20/20 3 5.25* to 372 129 324 100 Yes 296 129 296 129 

Mercury 9/20 0.08 to 0.1 0.05 to 0.65 0.17 0.12 0.1 Yes 0.13 0.1 0.13 0.1 

Nickel 11/20 2.4 to 8 2.3 to 26 7.2 6.8 30 No'2 

Potassium 6/20 133 to 1,000 69.7 to 288.8* 159 177 NA No" 

Selenium 7/20 0.41 to 1 0.15 to 0.345* 0.21 0.46 0.81 No'2, '3 

Silver 6/20 0.33 to 2 0.87 to 7.1 2.8 0.7 2.0 Yes 2.3 1.4 2.3 1.4 

Sodium 18/20 1,000 114 to 361 178 382 NA No'3. ,. 

Thallium 2/20 0.46 to 2 0.13 to 0.18 0.16 1,16 1,0 No 12, '3 

Vanadium 20/20 10 to 10 3.3* to 28.9 15.8 19 2.0 Yes 21.1 15.8 21,1 15.8 

Zinc 20/20 4 to 4 3.75* to 773 104 15.8 50 Yes 412 104 412 104 

, Frequency of detection is the number of samples in which the analyte was detected in relation to the total number of samples analyzed (excluding rejected values), 
2 The value indicated by an asterisk is the average of a sample and its duplicate. For duplicate samples having one nondetect value, one-half of the detection limit is 
used as a surrogate for concentration for the sample where a nondetection was reported. 
3 The average of detected concentrations is the arithmetic mean of all samples in which the analyte was detected. It does not include those samples with "R", "U", or 
"UJ" validation qualifiers. 
4 The background screening value is twice the average of detected concentrations for inorganic analytes in background samples, Background screening values for 
organic analyte values are one times the average of detected concentrations, Organic values are included for comparison purposes only (I.e., not used to select 
ecological contaminant of potential concerns). 
5 The ecological screening values are the Region IV Recommended Ecological Screening values for Soil. USEPA Region IV memorandum 4WD-OTS, December 22, 
1998. 
B These chemicals are retained for further evaluation in the ecological risk assessment. 
7 The 95% UCL is calculated on the log-transformed average of all samples using the formula provided in the USEPA Supplemental Guidance to RAGS: Calculating 
the Concentration Term (USEPA, 1992d). The 95% UCL is not calculated when there are less than 10 total samples. 
a The average of all samples assigns a value of one·half of the detection limit as a surrogate concentration for nondetect values. 
9 The RME concentration is equal to the lesser of the maximum detected concentration or the 95th % UCL. 

Notes continued on next page. 
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Table 7-2 (Continued) 
Selection of Ecological Chemicals of Potential Concern 

in Surface Soil Associated with Site 16 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

10 The CT exposure point concentration (EPG) is equal to the lesser of the average of all samples or the maximum exposure point concentration. 
11 The analyte was detected in less than 5 percent of the samples and was not detected in any other media. 
12 The maximum detected concentration is less than the ecological screening value. 
13 The maximum detected concentration is less than the background screening concentration. 
14 The analyte is an essential nutrient and not considered toxic. 
15 The ecological screening value of benzo(a)pyrene is used as a surrogate value. 
1. The background screening concentration for arsenic is the average of surface and subsurface soil background concentration. For additional information, see 
Appendix I in the GIR (HLA, 1998). 

Notes: 

) 

Samples: 16-SL-01, 16-SL-02, 16-SL-03, 16S00101, 16S00201, 16Soo301, 16S00401, 16S00501, 16S00601, 16S00701, 16S00801, 16SOO901, 16S01OO1, 
16S01101, 16S01201, 16S01301, 16S01401, 16S01501, 16S01601, 16S01701. 
Duplicate samples: 16S00101O, 16S01001O. 
Background samples: BKG-SL-01, BKG-SL-02, BKG-SL-06, BKG-SL-07, BKG-SL-08, BKG-SL-09, BKG-SL-10, BKS00101, BKS00201, BKS00401, BKS00501. 
Background duplicate samples: BKG-SL-09A, BKS00201 D. 

% = percent. 
UCL = upper confidence level. 
RME = reasonable maximum exposure. 
CT = central tendency. 
Jl9/kg = micrograms per kilogram. 
ND = not detected in any background sample. 
* = average of a sample and its duplicate. 
PCB = polychlorinated biphenyl. 
DDD = dichlorodiphenyldichloroethane. 
DDT = dichlorodiphenyltrichloroethane. 
DDE = dichlorodiphenyldichloroethene. 
mg/kg = milligrams per kilogram. 
NA = not available. 

) ) 



Analyte 

Table 7-3 
Selection of Ecological Chemicals of Potential Concern 

in Surface Water at Site 16 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Frequency of Reporting Detected 
Background 

Detection' Umit Concentration 
Screening 

Concentration 2 

Inorganic Anal~es Ipg!l) 

Aluminum 1/1 200 758 654 

Barium 1/1 200 28.6 72.6 

Beryllium 1/1 5 0.21 0.94 

Calcium 1/1 5,000 8,890 3,320 

Iron 1/1 100 730 964 

Lead 1/1 3 5.2 NO 

Magnesium 1/1 5,000 1,170 2,430 

Manganese 1/1 15 4.4 42.8 

Potassium 1/1 5,000 2,780 1,530 

Sodium 1/1 5,000 1,120 4,770 

Zinc 1/1 20 29.2 200 

Chemical of 
Ecological 
Concern 

Yes 

N03 

N03 

No' 

N03 

Yes 

No' 

N03 

No· 

No· 

N03 

, Frequency of detection is the number of samples in which the analyte was detected in reJation to the total 
number of samples analyzed (excluding rejected values). . 
2 The background screening concentration is twice the average detected concentration for inorganic analytes in 
background samples. 
3 The detected concentration is less than the background screening concentration. Therefore, the analyte will 
not be evaluated further. 
4 Analyte is an essential nutrient and not considered toxic. 

Notes: Sample: 16W0010l. 
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Table 7-4 
Selection of Ecological Chemicals of Potential Concern 

in Unfiltered Groundwater at Site 16 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Average Background USEPA 
Chemical Exposure Point 

Frequency Reporting Detected 
of Detected Screening 

Chronic 
of 95th % 

Average Concentration 
Analyte of Limit Concentration 

Can centra- Concentra-
Screening 

Ecological UCLa of All 

AMEs ·1 Detection l Range Range 2 

tions' tion4 Values 
Concern 

Samples' CTs 
I,;.Jg/l)5 

Volatiles Organic Com~ounds (pgll) 

1,2-Dichloroethane 6/17 10 to 50 1 to 32 19 NA 2000 NOlO 

1,2-Dichloroethene (total) 6/17 10 to 50 1 to 50 16.5 NA 303 NOlO 

Benzene 7/17 10 to 50 1 to 820 428 NA 53 Yes 4,188 179 820 179 

Chloroform 3/17 10 to 40 1 1 NA 289 NOlO 

Ethylbenzene 2/17 10 to 50 5 to 6 5.5 NA 453 NOlO 

Toluene 2/17 10 to 50 1 1 NA 175 NOlO 

Trichloroethene 5/17 10 to 50 2 to 7 3.8 NA NSC Yes 7.1 5.5 7 5.5 

Xylenes (total) 1/17 10 to 50 1 1 NA NSC Yes 10.3 7.1 1 1 

Semivolatile Organic Com~ounds (pgl t) 

Naphthalene 3/17 10 1 1 NA 62 NOlO 

Phenol 3/17 10 4 to 8 5.7 NA 256 NOlO 

bis(2-Ethylhexyl)phthalate 7/17 10 1 to 53 9.5 NA 0.3 Yes 11.7 6,9 11.7 6.9 

Pesticides and PCBs (pgll) 

4,4-DDT 2/17 0.1 0.14toO.15 0.15 NA 0.001 Yes 0.07 0.06 0.07 0.06 

Inorganic Anal~tes (pgll) 

Aluminum 10/17 14.65 to 121 to 3,930 796 654 87 Yes 2,165 491 2,165 491 
200 

Antimony 1/17 8.6 to 60 17.4 17.4 20.4 160 No lO.ll 

Arsenic 4/17 0.5 to 10 0.6 to 3.6 1.5 ND 190 NOlO 

Barium 17/17 200 10* to 456 53.9 72.6 NSC Yes 73 53.9 73 53.9 

See notes at end of table. 
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Table 7-4 (Continued) 
Selection of Ecological Chemicals of Potential Concern 

in Unfiltered Groundwater at Site 16 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Average Background USEPA Chemical Exposure Point 
Frequency 

Reporting 
Detected 

of Detected Screening Chronic 
of 95th % 

Average Concentration 
Analyte of 

Limit Range 
Concentration 

Concentra- Concentra-
Screening 

Ecological UCL6 of All 

RMESI 
Detection' Range 2 

tions3 tion 4 Values 
Concern 

Samples7 

CT9 

(pg/ .1)5 

Inorganic Analytes (pglt) (Continued) 

Beryllium 1/17 0.3 to 5 0.42 0.42 0.94 0.53 NO'O.11 

Cadmium 2/17 1.2 to 5 2.2 to 12.5 7.4 4.4 0.66 NOlO 

Calcium 15/17 236.5 to 308 623 to 78,800 16,462 3,320 NSC NO '2 

Chromium 4/17 2 to 10 2.1 to 4.6 2.9 30 11 No 'O.11 

Cobalt 2/17 1.15 to 50 2.175* to 3 2.6 NO NSC Yes 76.7 18.2 3 3 

Copper 6/17 1.1 to 25 1.4 to 11.9 4.2 10.8 6.54 Yes 26.8 7.5 11.9 7.5 

Cyanide 1/17 1.5 to 5.2 12 12 7 5.2 Yes 2.3 1.8 2.3 1.8 

Iron 14/17 41.2 to 100 7.25* to 68,600 5,538 964 1000 Yes 44,802 4,568 44,802 4,568 

Lead 4/17 0.5 to 3 0.5 to 5.7 3.1 NO 1.32 Yes 3.2 1.6 3.2 1.6 

Magnesium 17/17 NR 268.5* to 8,690 1,841 2,430 NSC No '2 

Manganese 17/17 0.5 to 15 1.3* to 1,370 188 42.8 NSC Yes 1,652 188 1,370 188 

Nickel 3/17 7.3 to 40 7.7 to 8.7 8.2 42.8 87.71 No 'O.11 

Potassium 13/17 316 to 5,000 322 to 4,790 1,600 1,530 NSC No12 

Sodium 17/17 NR 1,500* to 20,400 4,466 4,770 NSC No 12 

Vanadium 4/17 1.2 to 50 1.3 to 25.2 7.6 3.8 NSC Yes 124 15.2 25.2 15.2 

Zinc 8/17 1.5 to 20 26.7 to 381 138 200 58.91 Yes 572 69.1 381 69.1 

, Frequency of detection is the number of samples in which the analyte was detected in relation to the total number of samples analyzed (excluding rejected values). 
2 The value indicated by an asterisk is the average of a sample and its duplicate. For duplicate samples having one nondetect value, one-half of the contract required 
quantification limit/contract required detection limit is used as a surrogate concentration for the sample where nondetect was reported. 
3 The average of detected concentrations is the arithmetic average of all samples in which the analyte was detected. It does not include those samples with "R", "U", or 
"UJ" validation qualifiers. 
4 The background screening concentration is twice the average of detected concentrations for inorganic analytes in background samples. 
5 The ecological screening values are from USEPA Region IV Supplemental Guidance to RAGS: Ecological Risk Assessment, (USEPA, 1995c). 

Notes continued on next page. 



Table 7-4 (Continued) 
Selection of Ecological Chemicals of Potential Concern 

in Unfiltered Groundwater at Site 16 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

6 The 95% upper confidence limit (UCL) is calculated on the log-transformed average of all samples using the formula provided in the USEPA Supplemental Guidance to 
RAGS: Calculating the Concentration Term (USEPA, 1992d). The 95% UCL is not calculated when there are less than 10 total samples. 
7 The average of all samples assigns a value of one-half of the contract required quantification limit/contract required detection limit as a surrogate concentration for 
samples where nondetect was reported. 
8 The RME concentration is equal to the lesser of the maximum detected concentration or the 95th % UCL. 
9 The CT concentration is equal to the lesser of the average of all samples or the maximum exposure point concentration. 
10 The maximum detected concentration is less than the ecological screening concentration. Therefore, the analyte will not be evaluated further. 
" The maximum detected concentration is less than the background screening concentration. Therefore, the analyte will not be evaluated further. 
12 Analyte is an essential nutrient and is not considered toxic. Therefore, the analyte will not be evaluated further. 

Notes: Samples: 16G0010l, 16G00201, 16G00202, 16G00203, 16G00301, 16G00302,16G00303, 16G00304. 16G00401, 16G00402, 16G00403, 16GOO501, 16G00601. 
16G00602, 16G00701, 16G00702, and 16G00703. 

) 

Duplicate sample: 16G00501D. 
Background samples: BKGOO101 through BKG00103, BKG00201 through BKGOO203, and BKG00301. 
Background duplicate sample: BKGOO101D. 

USEPA = U.S. Environmental Protection Agency. 
J.I9/ I = micrograms per liter. 
% = percent. 
UCL = upper confidence level; see footnote 6. 
RME = reasonable maximum exposure. 
CT = central tendency. 
NA = not available. 
NSC = no screening concentration available. 
PCB = polychlorinated biphenyl. 
DDT = dichlorodiphenyltrichloroethane. 
* = average of sample and duplicate. 
NO = not detected in any background sample. 
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J 
wildlife species (i. e., ingestion dose in milligrams per kilogram per day [mg/kg­
day]) depends on a number of factors. A potential dietary exposure (PDE) model 
is uSed to estimate exposure to representative wildlife species. The PDE (or 
body dose) is calculated for each EGPG in surface soil and surface water using 
the equations presented in Table 7-5 and the methodologies described in the GIR 
(HlA, 1998). 

Wildlife species from different trophic guilds, which may be present at the site, 
were selected for the PDE model. The model uses species-specific feeding and 
habitat characteristics to estimate chemical exposures to wildlife spE~cies 

respective to their position in the food chain. Terrestrial receptors were 
chosen to represent the trophic levels typically found in the planted pine forest 
habitat present at Site 16. The representative wildlife species considered in 
the ERA are summarized in Table 7-6 and discussed below. 

WHF-S16.RI 
FGW.Ol.00 

Cotton mouse (Peromyscus gossypinus). The cotton mouse represents a 
small mammalian herbivore that could potentially be exposed to 
contamination in soil and in plant tissue (accumulated from the soil). 
The cotton mouse home range is estimated at 0.147 acre and could re~side 
entirely on the site. The cotton mouse represents the small mammal 
herbivore community at Site 16. 

Short-tailed shrew (Blarina brevicauda). The short-tailed shrew finds 
suitable habitat in forests, fields, marshes, and brush and has a home 
range of approximately I acre. It primarily feeds on earthworms, 
snails, centipedes, insects, small vertebrates, and slugs (DeGraaf and 
Rudis, 1986). Insectivorous species may receive relatively high 
chemical doses of bioaccumulating compounds as a result of t:heir 
voracious appetites. The shrew represents small omnivorous maJlllmals 
that may be found in the pine forest of Site 16. An insectivorous bird 
was selected as a representative species rather than a graminivorous 
bird because it represents a worse case scenario, as invertebrates tend 
to bioaccumulate chemicals more readily than plants. As indicated in 
Table H-l, the invertebrate bioaccumulation factors are an order of 
magnitude higher than the plant bioaccumulation factors, for the GPGs 
in surface soil. 

Eastern meadowlark (Sturnella magna). The eastern meadowlark is most 
commonly found in open pastures, prairies, farms, and meadows, and has 
a horne range of approximately 5 acres. The meadowlark feeds primarily 
on invertebrates, although its diet is supplemented with plants. The 
meadowlark represents insectivorous avian receptors at Site 16. An 
insectivorous bird was selected as a representative species r.ather than 
a graminivorous bird because it represents a worse case scenario, as 
invertebrates tend to bioaccumulate chemicals more readily than plants. 
As indicated in Table H-l, the invertebrate bioacc~ulation factors are 
an order of magnitude higher than the plant bioaccumulation fact:ors, 
for the GPGs in surface soil. 

Red Fox (Vulpes vulpes). This omnivorous mammal prefers open woodlands 
and grassy fields and is most active at night and twilight. It is an 
opportunistic forager, feeding on small mammals, birds, amphibians, 
reptiles, invertebrates, berries, and other fruits (Burt and 
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Table 7-5 
Estimation of Potential Chemical 

Exposures for Representative Wildlife Species at Site 16 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Estimation of Chemical Exposures Related to Surface Soil 

Scope: Estimates the amount (dose) of a chemical ingested and accumulated by a species via 
incidental ingestion of surface soil and food items containing site-related chemicals. 

Soil Chemical 
Concentration: 

Soil Exposure Concentration: 

Primary Prey Item 
Concentration (T Nl) 

Secondary Prey Item 
Concentration (T N2): 

Total Exposure Related to 
Surface Soil: 

See notes at end of table. 

WHF-S16.RI 
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The lesser of the maximum detected concentration or the 95th percent upper confidence 
limit (UCL) of the mean is selected as the reasonable maximum exposure concentration. 

where BAF = 

soil . soil 
Exposure = ( t of D~.et x Concentration) 
(mg/ kg) as So~l (mg/ kg) 

Primary 
Prey Item = 

Concentration 
(mg/kg) 

Secondary 
Prey Item = ( 

Concentration 
(mg/kg) 

Soil 
( BAFinv or lJlant X Concentration) 

(mg/kg) 

BAFmam or bizd X 

Tissue 
Concentration of 

Primary ) 
Prey Items· 

(mg/kg) 

Bioaccumulation Factor or mgjkg fresh weight tissue over mgjkg dry 
weight soil for invertebrates and plants, and mgjkg fresh weight 
tissue over mgjkg fresh weight food for small mammals and small 
birds. 

For a discussion of the weighted chemical concentration in prey items, see explanation 
of the POE term below, and the GIR (HLA, 1998) 

[P, X T, ......... PN X TN ... soil 1 X IRD<et X SFF x ED PDE = exposure • (mg/kgBW-day) ------------------------~B~W~~~------------------

where POE 
PN 

TN 

IRo.o1 

BW 
SFF 

ED 

= 
= 
= 
= 

= 
= 

= 

potential dietary exposure (mgjkg BW-day), 
percent of diet composed of food item N, 
tissue concentration in food item N (mgjkg), 
food ingestion rate of receptor (kg of food or dietary 
item per day), 
body weight (kg) of receptor, 
site foraging frequency (site area [acres] divided by home range [acres]) 
(SFF cannot be greater than1), and 
exposure duration (fraction of year species is expected to occur onsite 
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Table 7-5 (Continued) 
Estimation of Potential Chemical 

Exposures for Representative Wildlife Species at Site 16 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Aorida 

Estimation of Chemical Exeosures Related to Surface Water 

Description: Estimates the amount of a chemical ingested and accumulated by a species resulting from 
incidental ingestion of surface water. 

Chemical Concentration: Same procedure 

Surface Water Exposure: 

Notes: 

WHF·S16.RI 
FGW.Ol.00 

Where IRsw 

mg/kg = milligrams per kilogram. 
% = percent. 
BAF = bioaccumulation factor. 
inv = invertebrate species. 
mam = mammal species. 

= 

as described above for soil . 

Surface Water Surface Water 
Exposure = ( IRsw x Concentration) 
(mg/day) Wday) (mg/f) 

water ingestion rate of receptors (liters of water per day) 

BW-day = body weight per day. 
kg = kilograms. 
mg/day = milligrams per day. 
l/day = liters per day. 
mg/l = milligrams per liter. 
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Grossenheider, 1976). The red fox has an estimated home range of 
approximately 250 acres and represents the large predatory mammal guild 
at Site 16. 

Great-horned owl (Bubo virginianus). The great-horned owl is primarily 
a nocturnal hunter of small mammals. Its habitat includes deep woods 
and heavily wooded swamps often near open country where it may hunt for 
primary prey items consisting of small mammals and birds (DeGraaf and 
Rudis, 1986). The great-horned owl home range is approximately 15 
acres. The owl represents the predatory avian carnivores of forested 
areas of Site 16. 

Common Name 

Table 7-6 
Ecological Receptors Evaluated For Site 16 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Reid 
Milton, Aorida 

Receptor Evaluated 

Scientific Name 
Method of Evaluation 

Terrestrial Plants Lettuce seed (Lactuca sativa) Toxicity testing using lettuce seed 
germination 

Terrestrial Invertebrates 

Cotton mouse 

Short-tailed shrew 

Eastern meadowlark 

Red fox 

Great-horned owl 

Earthworm (Eisenia foetida) 

Peromyscus gossypinus 

Blarina brevicauda 

Sturnella magna 

Vulpes vulpes 

Bubo virginianus 

Toxicity testing using survival and growth 
of earthworms 

Food-web model 

Food-web model 

Food-web model 

Food-web model 

Food-web model 

Parameters for quantitatively evaluating exposures to wildlife include body 
weight, food ingestion rate, home range, and relative consumption of food items. 
Exposure assumptions for each of the representative wildlife species for Site 16 
are provided in Table 7-7 and Tables H-7 and H-ll of Appendix H. In addition to 
these parameters, the species foraging habits and bioaccumulation in food items 
are also considered. 

The site foraging frequency (SFF) is an adjustment term that accounts for the 
frequency a receptor feeds within the site area. The SFF is based on both the 
acreage of the site relative to the receptor's home range and the fraction of the 
year the receptor would be exposed to site-related chemicals (i.e., the exposure 
duration) . By definition, the SFF cannot exceed l. The area of Site 16 
(approximately 12 acres) is larger than the home range for the cotton mouse, 
short-tailed shrew, and eastern meadowlark and smaller than the home range for 
the red fox and the great-horned owl. Because all representative wildlife 
species are expected to actively forage at the site year-round, it is assumed 
that the exposure durations for these organisms are 1. 

Wildlife species may be exposed to ECPCs in surface soil via incidental ingestion 
of soil or by ingesting prey items that have bioaccumulated these ECPCs. To 
estimate this exposure, a PDE is estimated for all representative wildlife 

WHF·S16.RI 
FGW.Ol.00 7-24 



) ) ~) 

Table 7-7 
Exposure Parameters for Representative Wildlife Species 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Representative Body Weight 
Assumed Diet for 

Food Ingestion Water Ingestion Home Range 
Reported Diet Terrestrial Exposure 

Wildlife Species (kg) 
Assessment ("10 of diet) 

Rate (kg/day) Rate (I/day) (acres) 

Cotton mouse [a) 0.021 [b) Seeds and some insects. [c) 88"10 Plants 0.0029 [e) 0.003 [f) 0.147 [g) 
(Peromyscus gossypinus) 10"10 Invertebrates 

2"10 Soil [d) 

Eastern meadowlark 0.087 [i) Insects, weed seeds and grass 75"10 Invertebrates 0.0119 [I) 0,0115 [k) 5 [i) 
(Sturn ella magna) seeds, 75"10 of diet is invertebrates 20"10 Plants 

(beetles, grubs, bugs, grasshop- 5"10 Soil [i) 
pers, crickets, ants, and spiders). 
[i) 

Short-tailed shrew 0.017 [h) Earthworms, slugs and snails, fun- 78"10 Invertebrates 0.0024 [e) 0,0025 [f) 0.96 ± 0.09 [c) 
(Blarina brevicauda) gi, insects, and vegetation. [c) 12"10 Plants 

10"10 Soil [c) 

Great-horned owl 1.50 [i) Mostly rabbits, mice, rats, squir- 80"10 Small mammals 0.078 [I) 0.077 [k) 15 [m) 
(Bubo virginianus) rels, birds. bats, snakes, frog, cray- 19"10 Birds 

fish and grasshoppers. [i] 1"10 Soil [c] 

Red fox 4.69 [c) Small mammals, birds, and inver- 57"10 Small mammals 0.24 [e) 0.398 [f) 250 [c] 
(Vulpes vulpesJ tebrates, as well as berries and 20"10 Invertebrates 

other fruits. [c] 10"10 Small birds 
10"10 Plants 
3"10 Soil [c] 

See notes at end of table. 



Table 7-7 (Continued) 
Exposure Parameters for Representative Wildlife Species 

References: 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

[a] Values for the deer mouse were used for the cotton mouse (U.S. Environmental Protection Agency [USEPA], 1993b). 
[b] Average of adult male and female deer mice in North America (USEPA, 1993b). 
[c] Wildlife Exposure Factors Handbook (USEPA, 1993b). 

• Invertebrate, plant, and soil values for the short-tailed shrew derived from data presented in Whitaker & Ferraro, 1963. 
• Invertebrate, plant, small mammal, small bird and soil values for red fox are averages of values presented in Wildlife Exposure Factors Handbook. 
• Small mammal, small bird, and soil values for the owl are averages of the values presented in Wildlife Exposure Factors Handbook. 

[dJ Deer mouse value used for cotton mouse based on similarities in diet. Plant, invertebrate, and soil values are averages of values presented in the Wildlife Exposure Factors 
Handbook (USEPA 1993b). 
(eJ Calculated using the mammal equation based on body weight (Wt.) in kg. Food ingestion (kg/day) = 0.0687 x Wt 0.822 (kg) (USEPA, 1993b). 
[fJ Water ingestion rate for mammals is based on body weight in kg: water ingestion (I/day) = 0.099 x Wt 0.9 (kg) (USEPA, 1993b). 
[gJ Average for male and female deer mice living in a mixed deciduous forest of Virginia (USEPA, 1993b). 
(h] Mean of means reported for male and female shrews in summer and fall (USEPA, 1993b). 
[i] Terres (1980). 
UI DeGraaf & Rudis (1986). 
[kJ Water ingestion rate for birds is based on body weight in kg: water ingestion (I/day) = 0.059 x Wt 0.67 (kg) (USEPA, 1993b). 
[I] Calculated using the bird equation based on body weight (Wt.) in kg. Food ingestion (kg/day) = 0.0582 x wt 0.651 (kg) (USEPA, 1993b). 
[m) Great-horned owl home range taken from low end of range in SE Madison County, N.Y. (Hager, 1957). 

Notes: kg = kilograms. 
kg/day = kilograms per day. 
l/day = liters per day. 
% = percent. 
± = plus or minus. 
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species for each ECPC according to the equations in Table 7-5 and the methodol­
ogies described in Subsection 2.4.3 of the GIR (HLA, 1998). 

Bioaccumulation factors (BAFs) are used in the wildlife exposure model to 
estimate the transfer of chemicals in soil to plants or soil invertebrates, and 
between these organisms and primary consumer species. To estimate the PDE, 
tissue concentrations of ECPCs in prey items are estimated using BAFs for surface 
soil. BAFs for most receptors are extrapolated from literature values or 
estimated using regression equations from scientific liter-literature. Based on 
the evidence provided in several reference materials (Suter, 1993; Maughan, 
1993), an assumption is made that VOCs do not bioaccumulate in prey tissue. The 
general approach used to select BAFs for Site 16 is summarized in Table 7-8. 

BAFs for invertebrate and plant food items are defined as the ratio of the ECPC 
concentration in plant or invertebrate tissue (mg chemical/kg tissue wet-weight) 
to the ECPC concentration in surface soil (mg chemical/kg dry-weight soil). BAFs 
reported in the scientific literature for avian and mammalian receptors are the 
reported ratios of ECPC concentrations in the tissues of these receptors (mg 
chemical/kg tissue wet-weight) to the concentrations of ECPCs in their food items 
(mg chemical/kg tissue wet-weight). BAFs for each of the ECPCs evaluated at 
Site 16 are included in Table H-l of Appendix H. 

7.4.3 Terrestrial Plants and Invertebrates Terrestrial plants and invertebrates 
may be exposed to ECPCs via direct contact with and root uptake (plants) or 
ingestion (invertebrates) of ECPCs measured in Site 16 surface soil and surface 
water. For the purposes of the quantitative evaluation of soils at Site 16, the 
primary exposures to terrestrial plants and invertebrates are assumed to occur 
within the top one-foot interval of surface soil and these data were 
qualitatively evaluated. Exposure of terrestrial plants and invertebrates is 
qualitatively evaluated for exposure to subsurface soil as deep rooted and deep 
burrowing invertebrates may be exposed to this medium. Exposure of terrestrial 
plants to groundwater is not evaluated because the depth to the water table is 
approximately 10 to 15 feet bls (see hydrogeological discussion in Section 5.2 
of this report). 

7.4.4 Aquatic Receptors Exposure concentrations for aquatic receptors in Clear 
Creek are equal to the RME concentrations of ECPCs detected in groundwater. The 
focus of the groundwater evaluation is to screen the contaminants detected in 
groundwater at Site 16, not to estimate actual exposures. The screening 
evaluation will be used to identify the analytes, detected at concentrations that 
could potentially pose a risk to aquatic receptors. The results of this screen 
will be used to identify potentially significant migration pathways to Clear 
Creek. 

7.5 ECOLOGICAL EFFECTS ASSESSMENT. The ecological effects assessment discusses 
what measurement endpoints were used to evaluate potential adverse impacts to the 
assessment endpoints (i. e., the maintenance of receptor populations). The 
methods used for identifying and characterizing ecological effects for ECPCs in 
surface soil, surface water, and groundwater are described in the following 
subsections and in greater detail in Subsection 2.4.4 of the GIR (HLA, 1998). 

Wildlife receptors, terrestrial plants, and terrestrial invertebrates are 
potentially exposed to ECPCs in surface soil; terrestrial wildlife is exposed to 
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Receptor Group 

Terr.estrial Plants 

Unit: mg/kg wet tissue 
per mg/kg dry soil 

Terrestrial Invertebrates 
Unit: mg/kg wet tissue 
per mg/kg dry soil 

Small Mammals 
Unit: mg/kg wet tissue 
per mg/kg wet food 

See notes at end of table. 
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Table 7-8 
Estimation of Bioaccumulation Factors for Site 16 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Nature of 
Approach 

Literature Values 

SAR 

Extrapolation and 
Empirical Data 

Assumption 

Literature Values 

Assumption 

Literature Values 

SAR 

Extrapolation and 
Empirical Data 

Assumption 

I General Approach 

When available, literature values were used to estimate plant BAFs. 

When literature values were not available, plant BAFs for semivolatile 
organic compounds (SVOCs) were calculated using a regression equation 
based on the relationship between plant bioconcentration factors and the 
n-octanol-water partition coefficient for soil (Kows) of analytes (Travis and 
Arms, 1988).' The study found that bioconcentration factors for vegetation 
are inversely proportional to the square root of the K.ws of an analyte. 

When literature values were not available, plant BAFs for inorganic 
compounds were obtained from Baes et al. (1984).' 

Although evidence suggests that plants may transport organic analytes 
with log K.ws <5 (i.e., volatile organic compounds [YOCs]) from the 
roots into leafy portions (Briggs et aI., 1982; Briggs et aI., 1983), bioaccu­
mulation data for VOCs is generally lacking in the scientific literature. In 
addition, evidence in the literature (Suter, 1993; Maughan, 1993) sug­
gests that analytes with log K.ws < 3.5 are not bioaccumulated into 
animal tissue. Therefore, it was assumed that transfer of VOCs from 
plant tissue to animal tissue does not occur. 

When no site-specific values were available, literature values were used 
to estimate BAFs for invertebrates. 

Bioaccumulation data for VOCs are generally lacking in the scientific 
literature. In addition. evidence in the literature (Suter, 1993; Maughan, 
1993) suggests that analytes with log Kows <3.5 are not bioaccumulated 
into animal tissue. Therefore. it was assumed that soil invertebrates do 
not bioaccumulate VOCs. 

When available, literature values were used to estimate BAFs for small 
mammals. 

When literature values were not available for SVOCs, BAFs for small 
mammals were estimated using a regression equation based on the 
uptake of organic.chemicals into beef tissue from Travis and Arms (1988f 

When literature values were not available, BAFs for small mammals for 
inorganics were derived from ingestion-to-beef biotransfer factors (BTFs) 
presented in Baes et al. (1984t 

Bioaccumulation data for VOCs are generally lacking in the scientific 
literature. In addition, evidence in the literature (Suter, 1993; Maughan, 
1993) suggests that analytes with log Kows < 3.5 are not bioaccumulated 
into animal tissue. Therefore, it was assumed that small mammals do 
not bioaccumulate VOCs. 
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Table 7-8 (Continued) 
Estimation of Bioaccumulation Factors For Site 16 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Receptor Group 

Small Birds 

I Nature of 
Approach 

Unit: mg/kg wet tissue Uterature Values 
per mg/kg wet 
food 

No Information 

I General Approach 

When available, literature values were used to estimate BAFs for small 
birds. 

BAFs were not obtained for SVOCs or for inorganic compounds as there 
is little bioaccumulation data available for birds. It was assumed that 
small birds do not accumulate VOCs. 

1 BAFs derived from Baes et al. (1984). Values are based on analysis of literature references, correlations with other 
chemical and physical parameters, or comparisons of observed and predicted elemental concentrations in vegetative and 
reproductive plant material and soil. Data are based on dry weight and were converted to a fresh weight basis assuming 
that plants are 80 percent water. This is generally consistent with the water content of berries (82 to 87 percent water) and 
leafy vegetables (87 to 95 percent water), presented in Suter (1993). Grains contain a much lower percentage of water 
(approximately 10 percent); therefore, this assumption likely underestimates exposure to graminivores. 
2 BTFs were converted to a BAF (mg/kg tissue divided by mg/kg food) by multiplying by a food ingestion rate of 12 k!l (dry 
weight) per day (average intake for lactating and nonlactating cattle reported in Travis and Arms, 1988). 

Notes: mg/kg = milligrams per kilogram. 

WHF·S16.RI 
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BAFs = bioaccumulation factors. 
Log Kow = Logarithmic expression of the octanol-water partition coefficient. 
< = less than. 
kg = kilogram. 
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ECPCs in the surface water at Site 16; and aquatic receptors are potentially 
exposed to ECPCs in groundwater that discharge to the surface water of Clear 
Creek. The measures of adverse ecological effects for these receptors are 
discussed separately. 

7.5.1 Terrestrial Wildlife As identified in the problem formulation, the 
assessment endpoint selected for terrestrial wildlife is the survival and 
maintenance of wildlife populations and communities present within the planted 
pine forest area of Site 16. Because no long-term wildlife population data are 
available at NAS Whiting Field, a direct measurement of this assessment endpoint 
is not possible. The literature-derived results of laboratory toxicity studies 
that relate the dose of a chemical in an oral exposure with an adverse response 
to growth, reproduction, or survival of a test population (avian or mammalian 
species) are used as a measure of the assessment endpoint. Wildlife ingestion 
toxicity data found in the literature are presented in Appendix H, Table H-2 of 
this report. 

Reference toxicity values (RTVs) are derived for each ECPC and representative 
wildlife species according to the data hierarchy presented in Ecological Risk 
Assessment Guidance for Superfund: Process for Designing and Conducting 
Ecological Risk Assessments, Interim Final (DSEPA, 1997b). The RTV represents 
the highest exposure level (e.g., concentration in the diet) not shown to produce 
adverse effects (e.g., reduced growth, impaired reproduction, increased 
mortality). For each ECPC, two RTVs representing lethal and sublethal effects 
are selected for each representative wildlife species. Lethal effects are those 
that result in mortality while sublethal effects include those that impair or 
prevent reproduction or growth. The RTVs are assumed to be.a measure of the 
assessment endpoints for the protection of the survival, growth, and reproduction 
of terrestrial wildlife populations. Lethal RTVs are developed using the 
following data hierarchy discussed in items 1,2, and 3 (below), while sublethal 
RTVs are derived using the methodology discussed in items 1 and 2: 

1. For contaminants with well-documented adverse effects, the highest 
reported exposure level not resulting in significant adverse effects 
(i.e., a no observed adverse effect level (NOAEL» was selected as the 
RTV. 

2. Generally, one- tenth of the lowest observed adverse effect level 
(LOAEL) was selected as the RTV for analytes lacking NOAEL values. 
However, application of the 10-fold uncertainty factor was based on 
consideration of the exposure duration, type of toxicity test, and the 
relationship between the selected measurement and assessment endpoints. 

3. The lowest reported oral LDso (oral dose [in mg/kg body weight-day] 
lethal to 50 percent of a test population) was used to derive the 
lethal RTV if NOAEL or LOAEL values (based on lethal effects) were not 
available. The lethal RTV is one- fifth of the lowest reported LDso 
value for the species most closely related to the representative 
wildlife receptor. One-fifth of an oral LDso value is considered to be 
protective against lethal effects for 99.9 percent of individuals in a 
test population (DSEPA, 1986). An assumption is made that the value 
represented by one-fifth of an oral LDso would be protective of 99.9 
percent of the individuals within the terrestrial wildlife populations 
and represents a level of acceptable risk. 
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A summary of lethal and sublethal RTVs selected from the ingestion toxicity data 
is provided in Table H-3 of Appendix H. 

If neither lethal nor sublethal toxicity information were available for a 
taxonomic group, no RTVs were identified and risks associated with the respective 
ECPC were not quantitatively evaluated. However, the absence of specific data 
for a taxonomic group does not imply that there is no toxicological effect 
associated with contaminant exposure by these receptors; therefore, potential 
risks to these taxonomic groups are qualitatively discussed in the Uncertainties 
Section (Section 7.7). 

7.5.2 Terrestrial Plants and Invertebrates The assessment endpoints selected 
for terrestrial plants and soil invertebrates at Site 16 are survival and growth 
of these communities. The toxicity of surface soil at Site 16 was measured using 
two laboratory toxicity tests: a l4-day survival and a 30-day growth test 1Nith 
earthworms (E. foetida) and a l20-hour lettuce seed (L. sativa) germination test. 

Surface soil samples for toxicity testing were collected from six locations at 
Site 16 (16N0020l, l6N0030l, l6N0060l, l6N0080l, l6N0120l, and l6N0130l ruld a 
duplicate l6N0030lD) and two reference soil samples from uncontaminated sites at 
NAS Whiting Field ( BKNOOlOl and BKN00301 and its duplicate BKN00301D). The Site 
16 and reference soil samples were collected concurrently with surface soil 
samples (16S0020l, l6S0030l, l6S0060l, l6S0080l, l6S0l20l, 16S0l30l, BKNSOOIOI 
and BKNS0030l, respectively) for chemical analyses and represent split samples. 
The results of the, chemical analyses can, therefore, be used to establish 
contaminant exposure concentrations and provide the means to interpret responses 
in the bioassays. If adverse effects were observed in either of the bioassays, 
simple linear regressions were completed to determine if a correlation(s) exists 
between the concentration of an analyte and the adverse response measured in the 
bioassay. 

Appendix F of the GIR (HLA, 1998) presents the results of the toxicity testing 
of Site 16 surface soil with E. foetida and L. sativa. A summary of the res\llts 
from the earthworm survival and growth and lettuce seed germination test 
performed on Site 16 surface soil is presented in Table 7 - 9. A summary of 
toxicity data for plant receptors and terrestrial invertebrates is presented in 
Appendix H, Summary of Toxicity Data, Table H-4 and H-S. 

Because the earthworm survival and lettuce seed germination data in the reference 
sample, BKNOOlOl, were significantly different (P~O. 05) than the reference 
location, BKN0030l, and data from sample BKN00301 were not significantly 
different from the laboratory control, toxicity data from BKN0010l were not 
included in the statistical comparison of site-related data and control/reference 
data. Site-related toxicity data were evaluated by a statistical comparison of 
mean survival, growth (as wet weight), or germination with the reference sample 
(BKN00301 and BKN0030lD) and. the laboratory control. 

In the six surface soil samples collected from Site 16, survival of E. foetida 
after 14 and 30 days was 100 percent. Growth rates of E. foetida in the six 
surface soil samples from Site 16 were not significantly (P~0.05) different from 
the laboratory control or the reference sample (BKN0030l), indicating that the 
surface soil from Site 16 is not acutely or chronically toxic to invertebrat:es. 
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Table 7-9 
Summary of Results from Biological Toxicity Testing 1 

Sample Identification 

16N00201 

16N00301 

16N00301D 

16N00601 

16N00801 

16N01201 

16N01301 

Lab. Control 

BKN00301 

BKN00301D 

BKN00101 

Remedial Investigation Report 
Site 16. Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton. Aorida 

Eisenia foetida Eisenia foetida 
Percent Survival After 14 Percent Growth After 30 

days (30 days) days 

100(100) 27.6 

100(100) 8.3 

100(100) -4.8 

100(100) 12.3 

100(100) -1.6 

100(100) 2.3 

100(100) 9.4 

100(100) 13 

100(100) 10.9 

100(100) 5 

100(63) 29.1 

Laetuea sativa 
Percent Germination After 

120 Hours 

96 

91 

89 

94 

97 

56* 

92 

91 

97 

90 

43* 

, The complete biological testing report is presented in Appendix F of General Information Report (Harding Lawson 
Associates. 1998). 

Note: * = Significantly different (probability less than or equal to O.05)from the laboratory control. 
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Soil collected from one of the six Site 16 sampling locations inhibited 
germination of the lettuce seed. Germination potential of lettuce seed, L. 
sativa, in the laboratory control and reference sample (BKN00301) was 
significantly different (P~O. 05) from surface soil collected from 10c03.tion 
16N01201. Germination in the reference samples was 97 and 90 percent (for 
samples BKN00301 and BKN00301D, respectively) as compared to 56 percent in s.3lIIple 
16N01201. 

7.5.3 Aquatic Receptors. Potential adverse effects associated with Site 16 
groundwater ECPCs are available in the form of laboratory aquatic toxicity 
testing results for individual ECPCs. Aquatic toxicity information for the ECPCs 
was obtained from searches of the USEPA AQUIRE database (USEPA, 1994d). 
Information on the AQUIRE database is included in Appendix I. The $tat:e of 
Florida Surface Water Quality Standards (Florida Legislature, 1996) and USEPA 
Ambient Water Quality Criteria (AWQC); (USEPA, 1988b and 1991c) were also used 
to assess the potential for adverse effects to aquatic receptors. 

7.6 RISK CHARACTERIZATION. This section presents the risk characterization for 
ecological receptors exposed to affected surface soil, surface water, and 
groundwater at Site 16. Potential risks associated with exposures to ECPGs in 
surface soil at Site 16 are discussed separately for wildlife, terrestrial 
plants, and soil invertebrates. Risks associated with terrestrial· wildlife 
ingestion of surface water ECPCs and aquatic receptor exposures to groun&~ater 
ECPCs are also characterized. 

Risks to wildlife are characterized by comparing the PDE concentrations for each 
surface soil and surface water ECPC with its respective RTV (estimated threshold 
dose for toxicity). Risks to terrestrial plants and soil invertebrates are 
evaluated based on the results of the respective soil toxicity tests. Risks for 
aquatic receptors in Clear Creek are evaluated by comparing aquatic toxtcity 
benchmarks to groundwater RME concentrations following application of a lO··fold 
attenuation factor. 

7.6.1 Terrestrial Wildlife Risks for the representative wildlife spe,cies 
associated with ingestion and bioaccumulation of ECPCs in surface soil and prey 
items were quantitatively evaluated using HQs. HQs are calculated for each ECPC 
by dividing the PDE concentration by the selected lethal and sublethal RTV. HIs 
were determined for each receptor by summing the HQs for all ECPCs. When the 
estimated PDE is less than the RTV (i.e., the HQ < 1), it is assumed that 
chemical exposures are not associated with adverse effects to receptors and risks 
to wildlife populations are unlikely to be significant. For instance, if the PDE 
calculated using the RME concentration is less than the lethal RTV, then it is 
assumed that adverse effects to the survival of wildlife populations are unlikely 
to occur. Similarly, if the reasonable maximum PDE is less than the sublE!thal 
RTV, then it is assumed that adverse effects to wildlife populations related to 
growth and reproduction are unlikely to occur. When an HI is greater than 1, a 
discussion of the ecological significance of the HQs comprising the HI is 
completed and risks from exposure to CT concentrations of ECPCs are evaluated. 

This hazard ranking scheme evaluates potential ecological effects to individual 
organisms and does not evaluate potential populationwide effects. Contamirlants 
may cause population reductions by affecting birth and mortality rcltes, 
immigration, and emigration (USEPA, 1989d). In many circumstances, lethal or 

WHF·S16.RI 
FGW.Ol.00 7-33 



sublethal effects may occur to individual organisms with little population-or 
community-level impacts; however, as the number of individual organisms 
experiencing toxic effects increases, the probability that population effects 
will occur also increases. The number of affected individuals in a population 
presumably increases with increasing HQ or HI values; therefore, the likelihood 
of population-level effects occurring is generally expected to increase with 
higher HQ or HI values. 

The HQs and HIs based on lethal and sublethal RTVs were calculated for each ECPC 
and each representative wildlife species. Tables H-8, H-9, H-12, and H-13 of 
Appendix H present the HQ and HI calculations. A summary of risks to 
representative wildlife receptors from surface soil ECPCs is provided in Table 
7 -10. The HIs based on lethal and sublethal RTVs were calculated for each 
surface water ECPC and each representative wildlife species. Table 7 -11 presents 
the HI calculations. 

Lethal effect HIs for representative wildlife species exposed to RME and central 
tendency concentrations of ECPCs were less than 1; therefore population-level 
risks are not predicted for these receptors (i.e., bioaccumulating chemicals are 
not present at sufficiently high enough concentrations to reduce survivability 
in terrestrial wildlife populations at Site 16). 

With the exception of the cotton mouse, sublethal effect HIs for representative 
wildlife species exposed to RME and CT concentrations of ECPCs were less than 1. 
Sublethal HIs based on exposure to RME and central tendency concentrations for 
the white-footed mouse are 5.3 and 2.5 respectively. The primary risk drivers, 
based on RME concentrations are cadmium and zinc. The primary risk driver, based ,~_ 

on central tendency concentrations is cadmium. Based on the results of the food-
web model, reductions in the growth and reproduction of small herbivorous mammals 
are possible at Site 16, but unlikely due to the relatively low HI s (i.e., HI 
s less than 10). 

Summary HIs for representative wildlife species exposed to RME concentrations of 
surface water ECPCs for lethal and sublethal effects were less than 1; therefore 
risks are not predicted for these receptors (i.e., ingestion of surface water 
from the ephemeral wetland at Site 16 is not likely to reduce survivability, 
growth, and reproduction in terrestrial wildlife populations at Site 16). 

7.6.2 Terrestrial Plants Risks for terrestrial plants at Site 16 were 
evaluated based on the results of soil toxicity tests using lettuce seeds. With 
the exception of sample l6N0120l, germination of the lettuce seed was not 
inhibited as compared to the reference sample, BKN00301, and the laboratory 
control. Appendix H presents a series of simple linear regression analyses that 
evaluate the statistical relationship between biological effects observed in the 
surface soil bioassays and concentrations of selected analytes in Site 16 surface 
soil. Although germination of lettuce seeds was slightly inhibited at one of the 
Site 16 surface soil sampling location, no correlation between germination 
inhibition and ECPC concentrations was observed (Appendix H). It is possible 
that reduced germination observed at l6S0l20l was either the result of 
synergistic effects of multiple contaminants or not related to site 
contamination. Nonmeasured physical, biological, or chemical factors may be 
responsible for the observed slight reduction in lettuce seed germination (i.e. , 
ECPC exposure concentrations are likely not responsible for the observed effect) . ,~, 
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Table 7-10 
Summary of Hazard Indices for Terrestrial Wildlife 
Associated with Exposure to Site 16 Surface Soil' 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

lethal Effects lethal Effects Sublethal Effects 

Ecological Receptors 
from Exposure from Exposure from Exposure 
to Reasonable to Central to Reasonable 

Maximum EPCs Tendency EPCs Maximum EPCs 

Cotton mouse 0.41 0.21 5.3 

Eastern meadowlark 0.0033 0.0014 0.13 

Short-tailed shrew 0.12 0.061 0.94 

Red fox 0.000078 0.0028 0.0012 

Great-horned owl 0.000044 0.00002 0.014 

, Hazard indices are presented in Tables H-8, H-9, H-12, and H-13. 

Note: 
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EPC = exposure point concentration. 
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Sublethal Effects 
from Exposure 

to Central 
Tendency EPCs 

2.5 

0.069 

0.38 

0.041 

0.0078 



Table 7-11 
Risks for Representative Wildlife Species from Surface Water ECPCs 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Exposure Point Water Body Dose [c] 
RTVs [d] HI tel 

Body Weight I Sublethal Receptor [a] Concentration Ingestion Rate 
(kg) [a] 

Lethal Lethal Sublethal 
(mg/l) [b] (t/day) [a] 

(mg/kgBW-day) 

Aluminum 

Colton mouse 0.758 0.003 0.021 1.1 E-Ol 7.4E+02 4.3E+02 1.5E-04 2.5E-04 

Short-tailed shrew 0.758 0.0025 0.017 1.1E-Ol 7.4E+02 4.3E+02 1.5E-04 2.SE-04 

Eastern meadowlark 0.758 0.0115 0.087 1.0E-Ol NA NA NC NC 

Red fox 0.758 0.398 4.69 6.4E-02 7.4E+02 4.3E+02 8.7E-05 1.5E-04 

Great-horned Owl 0.758 0.077 1.5 3.9E-02 NA NA NC NC 

lead 

Cotton mouse 0.0052 0.003 0.021 7.4E-04 6.0E+Ol 3.0E+Ol 1.2E-05 2.5E-05 

Short-tailed shrew 0.0052 0.0025 0.017 7.SE-04 S.OE+Ol 3.0E+Ol 1.3E-05 2.5E-05 

Eastern meadowlark 0.0052 0.0115 0.087 6.9E-04 7.5E+Ol 4.SE+00 9.2E-OS 1.5E-04 

Red fox 0.0052 0.398 4.69 4.4E-04 6.0E+Ol 3.0E+Ol 7.4E-06 1.5E-05 

Great-horned Owl 0.0052 0.077 1.5 2.7E-04 7.5E+Ol 4.SE+00 3.6E-06 5.8E-05 

[a] Exposure parameters including receptors, water ingestion rate, and body weight are presented in Table 7-7. 
[bI The surface water exposure point concentrations (EPCs) for aluminum and lead are presented in Table 7-3. 
[c] The total body dose is calculated by multiplying the EPC by the water ingestion rate and dividing by body weight. 
[d] The RTVs for aluminum and lead are present in Appendix H, Table H-3. 
tel The lethal and sublethal Hazard Indices are calculated by dividing the body dose by the RTV. 

Note: NA = not available. 
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7.6.3 Terrestrial Invertebrates Risks for soil invertebrates at Site 16 were 
evaluated based on the results of soil toxicity tests using earthworms. After 
30 days of exposure to Site 16 surface soil, survival of earthworms in the 
toxicity test was 100 percent, and percent change in growth was similar «P~0.05) 
to laboratory control and reference sample (BKN0030l). The results of the 
toxicity testing show that surface soil samples collected from Site 16 are not 
expected to impact the survival and growth of terrestrial invertebrate 
communities. 

7.6.4 Aquatic Receptors The risks associated with ECPCs in groundwater 
discharged to Clear Creek were evaluated based on comparison of the EPCs in 
groundwater to reported laboratory toxicity test data (AQUIRE information, USEPA 
1994d), Federal AWQC (USEPA, 1988b and 1991c), and State of Florida Surface Water 
Quality Standards for Class III waters (Florida Legislature, 1996). As 
previously discussed, EPCs for groundwater are equal to the reasonable maximum 
exposure point concentrations presented in Table 7 -4. Comparison of groundwater 
EPCs to benchmark values are presented in Table 7-12. 

The organic ECPCs in unfiltered groundwater that exceed available screening 
values include benzene, bis(2-ethylhexyl)phthalate, and 4,4' -DDT. The inorganic 
ECPCs in unfiltered groundwater that exceed available screening values inc11~ded 
aluminum, copper, iron, lead, manganese, and zinc. The results of this screening 
indicate that there are several ana1ytes detected in groundwater that may pose 
a potential risk to aquatic receptors. However, further evaluation of the 
potential and actual risks to aquatic receptors associat.ed with contaminant 
exposures to Site 16 groundwater will be provided in the ERA for Clear Creek 
(Site 39). 

7.7 UNCERTAINTY ANALYSIS. 
discuss the assumptions of 
resu1 ts and conclusions. 
uncertainties inherent in 

The obj ective of the uncertainty analysis is to 
the ERA process that may influence the risk assessment 

Table 2 - 5 of the GIR presents several general 
the risk assessment process. (HLA, 1998) 

Specific uncertainties associated with exposure to surface soil, surface wat:er, 
and groundwater at Site 16 include the following: 
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Risks to avian species may have been underestimated because bio­
accumulation and toxicity data for this taxonomic group are generally 
lacking in the literature. As a result, potential risks associated 
with several ECPCs were not evaluated for avian species. If the 
toxicological and contaminant transport data obtained from studies 
conducted on mammals were used to estimate risks to avian species, 1:hen 
risk estimates for birds would be higher. However, there is also 
uncertainty in assuming that the metabolic functions of mammals and 
birds are similar .. enough to use inter- taxonomic surrogates. 

The risks to terrestrial wildlife may have been underestimated because 
the dermal absorption and inhalation pathways were not quantitati"ely 
evaluated. Inhalation risks to avian and mammalian species would not 
likely occur at this site, as this pathway become significant only when 
there has been an acute exposures (i. e., following a spill or release). 
Risks to juvenile burrowing/subterranean dwellers may exist as they are 
in a sensitive lifestage, however fur, feathers, or a chitinous 
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Table 7-12 
Comparison of Site 16 Groundwater ECPC Exposure Concentrations to 

Toxicity Benchmark Values 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

RME FDEP Class III 
AQUIRE Lowest Reported Adverse 

Exposure Point Fresh Water AWQC 
Analyte 

Concentration Quality Standards (pg/l)3 Effect Concentration (pg/l)/lest Result 

(pg/l)' (pg/I)2 
Species4 

Volatile Organic Com(!ounds 

Benzene 820 71.28 5,300 3,660/leopard frog LCso 

l richloroethene 7 580.7 21,900 1,900/medaka LCso 

Xylenes (total) 1 NA NA 350/scud LCso 

Semivolatile Organic Com(!ounds 

bis(2-Ethylhexyl)phthalate 11.7 3 160 0.89/moorfrog hatchability Exceeds lBV 

Pesticides and PCBs 

4,4'-DDl 0.07 0.001 0.001 0.04/water flea mortality Exceeds lBV 

Inorganic Com(!ounds 

Aluminum 2,165 NA NA 15/brown trout Exceeds lBV 

Barium 73 NA NA 68,OOO/Water flea LCso 

Cobalt 3 NA NA 711/pikeperch mortality 

Copper 11.9 "3.6 "3.6 1.5/Water flea reproductive effects Exceeds lBV 

Cyanide 2.3 5.2 5.2 432jWater flea LCso 

Iron 44,802 1,000 1,000 460/brown trout hatchability Exceeds lBV 

Lead 3.2 80.5 80.5 52/rainbow trout mortality Exceeds lBV 

Manganese 1,370 NA NA 280/phytoplanton species diversity Exceeds lBV 

Vanadium 25.2 NA NA 128/guppy LCso 

Zinc 381 886 886 17/invertebrate species diversity Exceeds lBV 

See notes at end of table. 
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Table 7-12 (Continued) 
Comparison of Site 16 Groundwater ECPC Exposure Concentrations to 

Toxicity Benchmark Values 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

1 The exposure point concentration is equal to the RME concentration from Table 7-4. 
2 Chapter 62-302, Surface Water Quality Standards (Florida Legislature, 1996). 
3 Federal Ambient Water Quality Chronic Criteria (USEPA, 1988b and 1991c). 
4 From Appendix I, Table 1-1. Only growth, mortality, and reproductive effects to plants, invertebrates, reptiles/amphibians, and fish were 
considered (USEPA, 1994d). 
5 This standard is based on human health effects. 
6 Value for aluminum as aluminum chloride. 
7 Value for cobalt as cobalt chloride. 
8 The value is based on an assumed site hardness concentration of 25 milligrams/liter (mg/ I) as calcium carbonate (CaC03). 

Notes: ECPC = ecological chemical of potential concern. 
RME = reasonable maximum exposure. 
J.I9/ I = micrograms per liter. 
FDEP = Florida Department of Environmental Protection. 
AWQC = Ambient Water Quality Criteria. 
AQUIRE = Aquatic Information Retrieval Database. 

lC50 = lethal concentration to 50 percent of test population. 
NA = not available. 
TBV = toxicity benchmark value. 
PCB = polychlorinated biphenyl. 
DDT = dichlorodiphenyltrichloroethane. 
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exoskeleton are likely to prevent exposure. In any event, risks 
associated with the ingestion pathway, which was evaluated will far 
outweigh those other pathways under most circumstances. 

Risks to adult amphibians and reptiles species were. not estimated for 
surface soil ECPCs because bioaccumulation and toxicity data for this 
taxonomic group are generally lacking in the literature. As a result, 
potential risks associated with ECPCs are uncertain for these species. 
However, it is unlikely that these receptors would be adversely 
affected at this site. For analytes detected in surface soil, the 
available literature suggests that amphibians are most sensitive to 
Aroclor and mercury. However, it is unlikely that these contaminants 
would pose a risk to these receptors at Site 16, as they would be less 
bioavailable in the surface soil medium, moreover sensitive life stages 
would not likely be exposed to surface soil. Intertaxonomic surrogates 
were not used to calculate dietary risks to reptiles and adult 
amphibian because of the uncertainty associated with extrapolation of 
data from endothermic to essentially ectothermic species. 

An assumption has been made that organisms evaluated in the surface 
soil toxicity tests are representative of species at the site. 
Depending on the sensitivities of terrestrial plants and invertebrates 
occurring at Site 16, risks may be over- or underestimated. 

Characterization of risks associated with ingestion of surface water by 
terrestrial wildlife is based on data from one surface water sample 
collected from the Site 16 ephemeral wetland. Depending on the 
conditions at the time of sample collection, the surface water data may 
not be representative of site conditions, and potential risks may be 
either over- or underestimated. 

The RTVs selected for evaluation of mercury at Site 16 were for organic 
forms of mercury (e.g., methylmercury). Because available literature 
indicates that methylmercury is generally more toxic than inorganic 
forms of mercury, it is likely that the Site 16 ERA overestimates risks 
from mercury. Although chemical speciation of mercury was not 
conducted, the available evidence suggests that site conditions are 
unlikely to result in the conversion of inorganic mercury to 
methylmercury. Therefore, risks to terrestrial wildlife associated 
with ingestion of mercury in surface soil may be overestimated. 

BAFs for plant material are based on the assumption that plants are 80 
percent water. This assumption applies to berries and leafy 
vegetables, but does not apply to grains, which have a moisture content 
of only 10 percent. Since the diet of the cotton mouse consists 
primarily of grains, the risks to this receptor may be underestimated. 

There is uncertainty associated with the ingestion toxicity data 
derived from the Registry of Toxic Effects Chemical Substances (RTECS) 
database. The RTECS data were obtained in 1993, and the primary 
literature citation was not provided; therefore, the primary literature 
for these studies were not reviewed. This may have resulted in the 
selection of RTVs that may overestimate or under-estimate potential 
risks to wildlife receptors. RTVs for bis (2-ethylhexyl)phthalate, 
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fluoranthene, phenanthrene, pyrene, cadmium, and lead were obtained 
from RTECS. 

There is uncertainty associated with risks to terrestrial plant: and 
invertebrates from exposure to subsurface soil. Subsurface soil was 
not quantitatively evaluated in this ERA; however, deep-rooted plants 
and invertebrates, may have contact with this medium. Therefore" the 
following qualitative evaluation was conducted in order to evaluate 
subsurface soil. This evaluation is based on the comparison of 
analytes detected in subsurface soil with analytes detected in surface 
soil, ecological toxicity data, and ecological screening values. 

Several VOCs, SVOCs, pesticides and PCBs, and inorganic analytes were 
detected in subsurface soil. However, nearly all of the analytes in 
subsurface soil were detected at concentrations that were below the 
maximum detected concentrations in surface soil and which did not 
result in toxicity in the site specific assays. All of the pesticides 
detected in subsurface soil were detected at concentrations that were 
less than or comparable to concentrations detected in surface soil. The 
results of this ERA suggest that there would be no impacts to 
terrestrial invertebrate or plant communities, based on earthworu[ and 
lettuce seed germination toxicity tests conducted using site surface 
soil. 

Three VOCs and two SVOCs were detected in subsurface soil and were not 
detected in surface soil, however it is unlikely that they would pose 
a risk to plants or invertebrates due to the low frequency and 
concentrations detected. The inorganic analytes aluminum, copper, 
manganese, vanadium, and zinc were detected in subsurface soil at 
concentrations that exceeded maximum detected concentrations in surface 
soil and available screening toxicity data for plants and 
invertebrates. Aluminum and copper, and vanadium and zinc exceeded 
their respective screening values by three orders of magnitude and two 
orders of magnitude, respectively. The maximum detected concentration 
of manganese was six times the ecological screening value. Copper was 
the only analyte that was detected at a substantially higher 
concentration in subsurface soil (i.e., 3,620 mg/kg in subsurface soil 
vs. 202 mg/kg in surface soil). Based on this qualitative evaluation, 
deep-rooted plants and invertebrates may be at risk from exposure to 
these inorganic analytes in subsurface soil. However, therE~ is 
uncertainty associated with applying surface soil benchmarks to this 
stratum. 

7.8 SUMMARY OF ECOLOGICAL ASSESSMENT FOR SITE 16. Potential risks for 
ecological receptors were evaluated for ECPCs in surface soil .. , surface water, and 
groundwater at Site 16. 

Risks associated with exposures to ECPCs in Site 16 surface soil and surface 
water were evaluated for terrestrial wildlife based on a model that estimates the 
amount of contaminant exposure obtained via the diet and incidental ingestion of 
surface soil and ingestion of surface water. Wildlife risks were evaluated by 
comparing the estimated doses for wildlife species (mammals and birds) to a 
reference toxicity dose representing the threshold at which lethal or suble,thal 
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effects may occur. Risks associated with ingestion of surface water by 
terrestrial wildlife were not identified; therefore, reductions in the /..-...,. 
survivability, growth, and reproduction of wildlife receptor populations that 
drink water from the Site 16 ephemeral wetland are not expected to occur. The 
estimated lethal risks to wildlife receptors from direct and indirect exposure 
to surface soil and food items were equal to or less than 1 indicating no adverse 
impacts to the survivability of wildlife populations at Site 16. With the 
exception of the cotton mouse, sublethal HIs for the representative wildlife 
species (e.g., red fox, short-tailed shrew, Eastern meadowlark, and the great-
horned owl) did not exceed one for both RME and CT exposure concentrations. 
Ingestion of cadmium, and zinc in surface soil and food items are the primary 
contributors to the sublethal risks to the cotton mouse. Based on the results 
of the food-web model, reductions in the growth and reproduction of small 
herbivorous mammal populations at Site 16 are possible. 

Risks to terrestrial plants and soil invertebrates at Site 16 were evaluated 
based on the results of laboratory toxicity testing, using earthworms (E. 
foetida) and lettuce seeds (L. sativa). There was no significant difference in 
the survival and growth of earthworms as compared to the site background and 
laboratory control samples. Therefore, reduction in the survival and growth of 
terrestrial invertebrate communities at Site 16 is not likely. Although a 
reduction in lettuce seed germination was observed in one surface soil sample 
(16S0l20l), th~re is no apparent correlation between the surface soil ECPC 
concentrations and the observed response. It is likely that a non-ECPC stressor 
(i.e., another physical, chemical, or biological stressor) is responsible for 
germination inhibition at Site 16. Based on the results of the lettuce seed 
germination toxicity test, reductions in the survival and growth of terrestrial ,~ 

plant communities at Site 16 are not expected. It is unlikely that terrestrial 
plants or soil invertebrates at Site 16 would be at risk from exposure to VOCs, 
SVOCs, pesticides and PCBs in subsurface soil, based on the qualitative 
evaluation of analytes detected in surface soil and available ecological 
screening toxicity data, However, several inorganic analytes detected in 
subsurface soil may present a risk to deep-rooted plants and invertebrates at 
Site 16, 

Potential risks for aquatic receptors were evaluated for exposures to ECPCs in 
groundwater. Comparison of the RME concentrations of each ECPC with available 
criteria and toxicity benchmarks is the basis of the risk characterization, 
Several organic and inorganic analytes were detected in groundwater at 
concentrations that exceeded ecological screening benchmarks. Therefore, the 
potential for risks to aquatic receptors in Clear Creek associated with exposure 
to RME concentrations detected in groundwater at Site 16 may exist. However, the 
ERA for Site 39 will provide additional information regarding potential risks for 
aquatic receptors in Clear Creek based on actual site-related surface water and 
sediment data. 

" 

This ERA does not follow the step-wise procedure delineated in the Ecological 
Risk Assessment Guidance for Superfund: Process for Designing and Conducting 
Ecological Risk Assessment ("Process Document", 1997) for the selection of 
ecological contaminants of concern (COC). The procedures outlined in the "Process 
Document" state that the first-step in the selection of COCs should be a 
comparison to ecological screening values, prior to using any other screening 
tool (i.e., FOD, comparison to background, or identification as an essential 
nutrient). Therefore, the following evaluation was conducted to determine if the 
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conclusions presented in this report would change if the most recent Process 
Document approach was followed. 

In surface soil, Aroclor-1260 and antimony were eliminated from further 
evaluation, based on FOD and comparison to background, respectively. Several 
other analytes including calcium, iron, magnesium, potassium, and sodium were 
eliminated from further evaluation, as they were considered to be essential 
nutrients. Including these analytes in further evaluation would not have 
significantly changed the outcome of the ERA, as site specific toxicity testing 
indicated that the soils are not toxic to plants and invertebrates. In addition, 
the foodweb modeling showed that similar contaminants that were evaluated did not 
contribute significantly to the predicted risks at Site 16. In groundwater, the 
following analytes calcium, magnesium, potassium, and sodium, were eliminated 
from further evaluation because they are considered essential nutrients. All of 
the other analytes that were eliminated from further evaluation were elimin.ated 
based on comparisons to ecological screening values. Including the essential 
nutrients in the ERA for further evaluation would not have changed the outcome 
of this assessment. Surface water was screened using background concentrations 
only, because the available surface water screening values are protective of 
aquatic receptors, which are lacking from the habitat where the single surface 
water sample was collected. The essential nutrients calcium, magnesium, 
potassium, and sodium detected in surface water were eliminated from further 
evaluation. The analytes that were eliminated from further evaluation bas€:d on 
comparisons to background included barium, beryllium, iron, manganese, and zinc. 
Based on the HIs, calculated for the two analytes retained as surface water COGs, 
it is unlikely that including any or all of the analytes detected in surface 
water would have changed the conclusions of the ERA. 

In summary, 
reductions 
predicted. 
in surface 

the results of the ERA suggest that only sublethal risks (i.e., 
in growth and reproduction) to small herbivorous mammals are 
These risks are likely associated with ingestion of cadmium and zinc 
soil and food items that have bioaccumulated these inorganic 

constituents. 
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8.0 CONTAMINANT FATE AND TRANSPORT 

This chapter discusses the fate and transport of human health and ecological 
chemicals of potential concern (CPCs) detected in soil and groundwater samples 
at Site 16. Fate, in the context of this chapter, refers to the ultimate 
disposition of a given CPC following its release into the environment. Transport 
refers to the mechanism(s) by which a given chemical released into the 
environment will arrive at its fate. Explanation of the fate and transport of 
chemicals in the environment can be very complicated or very simple, depending 
on the physical, chemical, and biological characteristics of the compound or 
metal considered and the environment into which that compound is released. 

Several organic compounds and inorganics were detected in soil and groundYl'ater 
sampled at Site 16. Because of the number of potential chemicals detected. and 
the myriad fate and transport scenarios possible for those chemicals in the 
media, this discussion will focus only on those chemicals that may pose adverse 
risk to human or ecological receptors, as identified by the HHRA (Chapter 6.0) 
and the ERA (Chapter 7.0) in this report. 

The following discussion of contaminant fate and transport is divided into two 
sections. Section 8.1 discusses potential migration routes of a chemical(s) in 
the media evaluated and does not focus specifically on media found to be of 
concern at Site 16. The site-specific persistence, fate, and transport of those 
compounds and elements found to pose a potential risk to human health or the 
environment are discussed in Section 8.2. 

8.1 POTENTIAL ROUTES OF MIGRATION. Several routes of migration are possiblE! for 
a contaminant in the various media: air, soil, surface water, groundwater, and 
biota. These routes are summarized below. 

Air, Gases and particulate material can be transported in the atmosphere. 
Organic compounds, metals, and metal complexes that exist as gases at surface 
temperature and pressure may disperse or diffuse into the air and particulates 
may become entrained in air and thereby migrate. The extent to which gaseous 
constituents and particulate material remain airborne is a function of the level 
of excitation of the air (wind and temperature) and fate processes acting on the 
constituent and, for particulates, their density. Particulate material as 
discussed herein consists of organic compounds and inorganic material that would 
otherwise not be present in a gaseous medium under atmospheric conditions. 

Soil. The primary agents of migration acting on soil include wind, rainwater, 
running water, biological activity, and human activity. Wind commonly transports 
soil in the form of particulate material. Rainwater may cause soil to migrate 
either by washing soil particles downward into the subsurfac~ or by carrying soil 
particles overland to surface water bodies or other areas 'of deposition. The 
amount and type of vegetative cover and surface disturbance affects the degree 
to which wind and water cause soil to migrate. 

Surface Water. The mechanisms for migration of constituents in surface water are 
dissolution and suspension. Several organic compounds and metals are soluble in 
water and can be transported in the aqueous phase. Other organic compounds and 
elements are not soluble in water, but may be transported by surface water via 
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suspension. The amount of suspended particulate material in surface water is 
largely a function of the water's energy; as that energy decreases, suspended 
material will settle and become part of the soil or sediment. Colloidal material 
may remain in suspension (by electrochemical forces) in water of very low energy 
(e.g., standing water). 

Sediment. Saltation, traction, suspension, biological action, and human action 
are the primary mechanisms of migration for sediment. Physical, chemical, and 
biological processes affecting a constituent will determine where and how 
migration from sediment will occur. 

Groundwater. Groundwater is a liquid medium capable of transporting constituents 
as colloidal forms, as complexes, as pure-phase liquids, or as dissolved-phase 
liquids. Organic compounds and elements generally reach groundwater either by 
being placed directly into the water table (e.g., disposal pits) or by being 
leached from soil or solid waste to the water table by physical or chemical 
processes. Groundwater may discharge to the land surface, surface water bodies, 
other aquifers, or pumping wells. The migration of constituents from groundwater 
upon discharge depends on the chemical and/or physical processes acting upon that 
individual constituent in the medium to which it is discharged. 

Biota. Biota may be considered a medium for migration of certain organic 
compounds and inorganics. Several compounds and elements are known to accumulate 
in the tissues of organisms at various levels in the food chain. As these 
organisms are consumed by other organisms, compounds and elements are accumulated 
in their tissue and passed on to organisms higher in the food chain. In this 
manner, contaminants may be transported by biota. Additionally, some organisms 
disturb bed sediments in streams and rivers. This disturbance can cause organic 
compounds and elements to be transported downstream as suspended material in 
surface water. 

8.2 CONTAMINANT PERSISTENCE AND FATE. The discussion of contaminant persistence 
and fate in the environment is divided into three subsections. Subsection 8.2.1 
discusses the processes that control the persistence and fate of organic 
compounds and inorganics in the environment. Subsection 8.2.2 discusses the 
primary persistence and fate characteristics of the constituents detected at Site 
16. Subsection 8.2.3 discusses contaminant transport for Site 16. 

8.2.1 Processes The persistence and fate of chemical constituents in the 
environment depends on various chemical, physical, and biological processes. The 
predominant processes affecting the environmental persistence and fate of 
chemical constituents include solubility, photolysis, volatilization, hydrolysis, 
oxidation, chemical speciation, complexion, precipitation or coprecipitation, 
cationic exchange, sorption, biodegradation or biotransformation, and bioaccumu­
lation. These processes are briefly summarized below. 

Solubility. The solubility of chemical constituents in water is important in 
assessing their mobility in the environment. This is particularly important for 
the transport and ultimate fate of chemicals from soil and sediment to water 
(i. e., groundwater and/or surface water). Generally for organic compounds, 
aqueous solubility is a function of molecular size, molecular polarity, 
temperature, and the presence of other dissolved organic coso1vents. For metals 
and other inorganic parameters, solubility is generally controlled by chemical 
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speciation, pH, Eh (redox potential), oxygen content, and the presencia of 
dissolved and/or colloidal organic compounds (e.g., humic and fulvic acids) or 
other inorganic ion species (e. g., hydroxides and sulfates) (USEPA, 1979). 
Increased solubility is usually directly related to increased environmental 
mobility with groundwater and/or surface water being the principal transport 
medium. Therefore, solubility is a significant factor affecting the fate of a 
compound or element in the water environment. 

Photolysis. Many chemical constituents, particularly organic compounds, are 
susceptible to photolytic degradation either directly or indirectly. Direct 
photolysis involves a splitting of the chemical compound by light, whereas 
indirect photolysis occurs when another compound is transformed by light into a 
reactive species (i. e., usually an hydroxyl radical) that reacts with and 
modifies the original compound. In general, photolysis primarily occurs within 
the atmosphere, although it may also occur to a limited extent in surface "Yater 
and/or soil under certain environmental conditions (USEPA, 1979). 

Volatilization. Volatilization of organic chemicals from soil or water to the 
atmosphere is an important pathway for chemicals with high vapor pressures. For 
organic compounds, volatilization is a function of partial pressure gradients, 
temperature, and molecular size and is more likely to occur for compounds with 
low molecular weights. In addition, certain metals such as mercury, arsenic, and 
lead are capable of undergoing biologically mediated transformations (i. e. , 
alkylation) that form volatile end products. Volatilization is important for the 
transport of certain chemical constituents from surface soil (i. e. , vadose zone), 
sediment, and surface water and is evaluated using Henry's law and other 
associated chemical-specific rate constants. 

Hydrolysis. Hydrolysis involves the decomposition of a chemical compound by its 
reaction with water. The rate of reaction may be promoted by acid (hydronium 
ion, [H30+]) and/or base (hydroxyl ion, [OW]) compounds. In general, most 
organic compounds are resistant to hydrolytic reactions unless they contain a 
functional group (or groups) capable of reacting with water. Metallic compounds, 
however, generally dissociate readily in water depending upon the aqueous 
environmental conditions (e.g., pH and ionic strength). For metals, hydrolytic 
dissociation is an indirect process that affects the primary fate and transport 
mechanism of aqueous solubility. 

Oxidation. The direct oxidation of organic compounds in natural environmental 
matrices may occur but this is generally a slow, insignificant transformation 
mechanism of minimal importance (USEPA, 1979). However, some inorganic compounds 
may be rapidly oxidized under naturally occurring environmental conditions when 
the surrounding environment changes from anaerobic to aerobic conditions. 

Chemical Speciation. Chemical speciation is important primarily for metals that 
may exist in multiple forms in the environment, particularly within aqueous 
matrices. In general, the aqueous speciation of metals depends primarily upon 
the relative stabilities of individual valence states (which are element­
specific), oxygen content, pH and Eh condition, and the presence of available 
complexating agents and/or other cations and anions (USEPA, 1979). Because 
various metallic species exhibit differential aqueous solubilities and 
differential mobilities within soils and/or sediments (USEPA, 1979), the 
particular speciation of an individual metal will greatly affect its environmen­
tal mobility. 
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Complexation. For metals, complexation with various ligands is an important 
process because these complexes may be highly soluble in water. Complexation 
may, therefore, greatly enhance mobility within environmental matrices, 
particularly in groundwater and surface water, depending upon the aqueous 
solubility of the resulting complex. Complexation depends upon numerous factors 
such as pH, Eh, type and concentration of comp1exing ligands, and other ions 
present (USEPA, 1979). 

Most metals are capable of forming numerous organic and/or inorganic complexes 
in the natural environment (USEPA, 1979). Metals may form organo-metal1ic 
complexes, especially with naturally occurring organic acids (i.e., humic and 
fulvic acids). In some cases, these metallic species may exhibit varying 
affinities for different organic ligands (i.e., mercury and arsenic for amino 
acids and their derivatives) (USEPA, 1979). Metals may also form metallo­
inorganic complexes with inorganic ligands such as carbonate, halogens (usually 
chlorine), hydroxyl, and sulfate (USEPA, 1979). However, organo-metallic complex 
formation is usually favored over metallo-inorganic complexes. 

Precipitation and Coprecipitation. Both chemical precipitation and co­
precipitation are important removal mechanisms, particularly for metals and 
metallo-cyanides in the environment. Precipitation and/or coprecipitation 
reactions depend on numerous aqueous environmental conditions such as pH, Eh, 
organic ligands present, oxygen content, and cationic and anionic species present 
(USEPA, 1979). Depending on the specific conditions, the removal of aqueous 
metallic species and metallo-cyanides from groundwater and/or surface water can 
greatly affect a metal's environmental mobility and, hence, its ultimate fate and 
transport. 

Cation Exchange. Cation exchange is important primarily for metals and other 
ions that may substitute with other cations of similar charge and size within the 
lattice structure of clay minerals in soil and/or sediment (USEPA, 1979). This 
process, therefore, can significantly affect the mobility of an a:queous metal 
cation by removing it from solution under certain environmental conditions. 

Sorption. The sorption of chemical constituents by inorganic particulate matter 
(i.e., soil or sediment) and organic compounds is an important process that 
affects mobility in the environment. This process is particularly important for 
the fate and transport of chemicals from soil or sediment to water (i. e. , 
groundwater and surface water). In general, most metals exhibit a potential for 
adsorption to inorganic particulate matter and organic compounds (USEPA, 1979). 
Organic compounds also exhibit sorptive capability, but show greater variability 
in their ability to sorb to particulate or organic matter. The tendency for 
organic compounds to sorb to soils or sediment is reflected in their organic 
carbon partitioning coefficients (Kec)' Kec is a measure of relative adsorption 
potential. The normal range of Kec values is from 1 to 107 with higher values 
indicating greater sorption potential. Actual adsorption is chemical-specific 
and is largely dependent on the organic content of the soil. The fraction of 
organic carbon, fee' in soil times the Kec is defined as the distribution 
coefficient, Kd . The Kd is a ratio of the concentration adsorbed to the 
concentration partitioned to water. 

Regardless of chemical class, sorption is a reversible process whereby desorption 
can be favored over sorption under certain environmental conditions (e.g., low 
pH for metals). For organic compounds in general, as the molecular weight 

WHF-S16.AI 
FGW.Ol.00 8-4 



increases and the aqueous solubility decreases (i.e., low polarity and high 
hydrophobicity), the sorptive binding affinity increases (i.e., Koc increasl:!s). 
The tendency for chemical constituents to adsorb to inorganic particulate and/or 
organic compounds is a particularly important process because sorption to soils 
and/or sediments can effectively reduce a chemical constituent's mobility. 

Biodegradation or Biotransformation. Biodegradation is a result of the enzyme­
catalyzed transformation of chemicals. Organisms require energy, carbon, and 
essential nutrients from the environment for their growth and maintenance. In 
the process, chemicals from the environment will be transformed by enzymes into 
a forin that can be used by the organism. The biodegradation rate is the ratl:! by 
which contaminants will be degraded. The rate is a function of microbial biomass 
and a chemical's concentration under given environmental conditions. Whem a 
pollutant is introduced into the environment, there is often a lag time before 
biodegradation begins while the organism generates an enzyme capable of diges1:ing 
the chemical. Co-metabolism occurs when a pollutant can be biotransformed only 
in the presence of another compound that serves as a carbon and energy source 
(USEPA, 1979). 

Bioaccumulation. Bioconcentration and bioaccumulation data are important ~,hen 
evaluating the impact of chemicals in the aquatic environment. The process is 
characterized by hydrophobic chemicals that can be partitioned into fat and lipid 
tissues and inorganic chemicals that can be partitioned into bone marrow. The 
bioconcentration factor is a measure of the concentration of a chemical in tissue 
(on a dry-weight basis) divided by the concentration in water, and is a commonly 
used parameter to quantify bioconcentration (USEPA, 1979). The process is 
significant because bioaccumulation magnifies up through the food chain. 

8.2.2 Persistence and Fate of Site 16 epes This section discusses the 
persistence and fate characteristics for CPCs detected at Site 16. To focus the 
discussion of persistence and fate characteristics, only those constituents t:hat 
were (1) identified by the human health or ERAs (presented in Chapters 6.0 and 
7.0, respectively) as GPGs and (2) those constituents that were present above 
relevant standards will be addressed. These constituents are summarized be~low 
by medium for Site 16. 

Human Health Assessment Constituents 
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Surface soil: 
VOCs: None. 
SVOCs: Benzo (a) anthracene , benzo(a)pyrene, benzo(b)fluoran­

thene, benzo(k)fluoranthene, carbazole, chrysene, dibenz­
(a,h)anthracene, and indeno(1,2,3-cd)pyrene. 

Pesticides/PCBs: Dieldrin. 
Inorganics: Aluminum, arsenic, cadmium, iron, lead, and 

manganese. 

Groundwater: 
VOCs: 1,2-Dichloroethane, 1,2-dichloroethene total, benzene, 

chloroform, TCE. 
SVOCs: Bis(2-ethylhexyl)phthalate. 
Pesticides/PCBs: 4,4'-DDT. 
Inorganics: Aluminum, arsenic, barium, cadmium, iron, and 

manganese. 
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Ecological Assessment Constituents 

Surface soil: 
VOCs: None. 
SVOCs: Carbazole, bis(2-ethylhexyl)phthalate, benzo(a) 

anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo­
(g,h,i)perylene, benzo(k)fluoranthene, chrysene, dibenz(a,h)­
anthracene, fluoranthene, indeno (1,2,3-cd) pyrene, phenan­
threne, and pyrene. 

Pesticides/PCBs: Aroclor-1254. 
Inorganics: Aluminum, barium, cadmium, copper, lead, 

manganese, mercury, silver, vanadium, and zinc. 

Surface Yater: 
VOCs: None. 
SVOCs: None. 
Pesticides/PCBs: None. 
Inorganics: Aluminum, barium, beryllium, iron, lead, 

manganese, and zinc. 

Groundwater: 
VOCs: Benzene, TCE, and xylenes. 
SVOCs: Bis(2-ethylhexyl)phthalate. 
Pesticides/PCBs: 4,4'-00T. 
Inorganics: Aluminum, barium, cobalt, copper, cyanide, iron, 

lead, manganese, vanadium, and zinc. 

The fate and persistence characteristics of these constituents are summarized 
below by analytical fraction. 

VOCs 

Benzene. Benzene (C6H6 ) may enter the environment as result of the production, 
storage, transport, venting, and combustion of gasoline, as well as the 
production, transport and storage of benzene as a pure product. Benzene is also 
natural by-product of forest fires (Howard, 1990). 

Benzene is highly volatile, and is highly mobile in soil. If released to the 
soil, benzene will evaporate or leach from the soil to the groundwater. 
Biodegradation of benzene is likely in shallow aerobic waters, though not under 
anaerobic conditions. Abiotic degradation is largely limited to benzene present 
in the atmosphere. Hydrolysis is an insignificant mechanism for the breakdown 
of benzene (Howard, 1990). 

I! 2 - Dichloroethane. 1,2 -Dichloroethane (1,2 - DCA) is used primarily as an 
industrial solvent, scouring compound, wetting, and penetrating agent. It is 
used in a wide variety of applications such as fumigant for grain, rubber goods 
fabrication, degreasing, and metal cleaning. 

1,2-DCA has a moderately high vapor pressure, which allows small releases to the 
ground to evaporate relatively rapidly. In the atmosphere, 1,2-0CA degrades to 
hydroxyl radicals rapidly with a half-life of just over a month. 1,2-0CA 
volatilizes rapidly from surface water with a typical half-life of 10 days. The 
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half-life in a stream would be much shorter with no adsorption to stream or river 
sediments. Biodegradation and hydrolysis are slow (USEPA, 1979). 

1. 2 -Dichloroethene. Dichloroethene (1,2 -DCE) (C2H2CL2 ) exists as two isomers, 
cis and trans. The trans isomer is twice as toxic as the cis isomer. Both may 
enter the environment in emissions and wastewater and as a solvent and 
extractant in the production of perfumes, lacquers, and thermoplastics. In 
addition, 1,2-DCE is a breakdown product in the reductive dehalogenation of TCE 
and tetrachloroethene (PCE) (Howard, 1990). 

When released to soil, 1,2-DCE will either evaporate or leach to the groundwater. 
Adsorption to soil and sediment particles is low and biodegradation in soil and 
groundwater is slow. The greatest removal mechanism of 1,2-DCE from soils and 
waters is through volatilization (Howard, 1990). 

Chloroform. Chloroform has been widely used in refrigerants, solvents, 
adhesives, dry-cleaning spot removers, fire extinguisher, in manufacturing of 
dyes and pesticides, and as a fumigant. Chloroform was previously used as an 
anesthetic (Agency for Toxic Substances and Disease Registry [ATSDRj, 1991a). 

Most chloroform released into the environment will eventually end up in the 
atmosphere, and a much smaller amount will enter the groundwater. Chloroform in 
the atmosphere is degraded by indirect photochemical reactions (ATSDR, 1991a). 

Chloroform is released to soil by improperly disposed of wastes. It can be 
released to water during manufacture; however, most releases to groundwatE~r at 
sites occur by leaching. Chloroform will readily leach from soil into the 
groundwater because of low soil adsorption and significant water solubility 
(ATSDR, 1991a). 

Chemical hydrolysis and biodegradation are not a significant removal process in 
soil or water. Chloroform is expected to persist for a long time in groundv,ater 
(ATSDR, 1991a). 

Trichloroethene. TCE is used as an industrial solvent particularly in metal 
degreasing. It is also used in a wide variety of other applications such as dry 
cleaning, as a fumigant, as a diluent in paints and adhesives, and in textile 
processing (Howard, 1990). 

TCE has a relatively high vapor pressure of 58.7 millimeter of mercury (mm Hg) 
at 25°C and would be expected to volatilize rapidly from surface soils. TCE has 
a relatively small sorption value of 125 Koc ' indicating that it would not sorb 
strongly to organic material in soil. TCE is soluble in water (l, 100 milligrams 
per liter (mg/i) at 25°C, (USEPA, 1986b) and would be carried by infiltrating 
rainwater to groundwater where migration with groundwater will occur. 

Xylenes. Xylenes are chemicals primarily man-made from petroleum or coal. 
Xylene is a colorless liquid with a sweet odor that evaporates and burns easily. 
Xylene does not mix well with water, but does mix well with alcohol and other 
chemicals. Xylene has three isomers: meta-xylene, ortho-xylene, and para-xylene, 
(respectively m-, 0-, and p-xylene), which, when mixed together, are termed 
xylenes. 

WHF·S1S.RI 
FGW.Ol.00 8-7 



Xylene is used as a solvent in the printing, rubber, cleaning, and leather 
industries, and as a thinner for paints. Xylene is found in gasoline and 
airplane fuel and is used as a material/ingredient in the manufacture of some 
plastics. 

Xylenes when spilled on land either volatilize or leach into the ground. 
Sorption is an important factor in soils with high organic matter or high carbon 
content. Xylene are relatively mobile in soil with low carbon content and may 
leach into groundwater depending on soil conditions. Xylenes in groundwater are 
known to persist for several years. (ATSDR, 1993a). 

PARs. A total of thirteen PARs was identified as CPCs (benzo (a) anthracene, 
benzo(a)pyrene, benzo(g,h,i)perylene, benzo(b) fluoranthene , benzo(k)fluoranthene, 
bis(2-ethylhexyl)phthalate, carbazole, chrysene, dibenz (a ,h) anthracene , fluorant­
hene, indeno(1,2,3-cd)pyrene, phenanthrene, and pyrene) at Site 16. PARs are a 
group of chemicals that are formed during the incomplete burning of coal, oil, 
gas, wood, garbage, or other organic substances. PARs can either be man-made or 
occur naturally. A few of the PARs are used in medicines and to make dyes, 
plastics, and pesticides, while others are contained in asphalt used in road 
construction. There are more than 100 different PAR compounds (ATSDR, 1993a). 

In air, PARs are found sorbed to particulates and as gases. Particle-bound PARs 
can be transported long distances and are removed from the atmosphere through 
precipitation and dry deposition. PARs are transported in surface waters by 
volatilization and sorption to settling particles. The compounds are transformed 
in surface waters by photooxidation, chemical oxidation, and microbial 
metabolism. Sorption of PARs to soil and sediment increases with increasing 
organic content and is also directly dependant upon particle size. Microbial 
metabolism is the major process for degradation of PARs in soil environments. 
PARs have relatively low solubilities, but if transported through soils by either 
leaching or colloidal movement, PARs can enter groundwater and be transported 
within an aquifer (ATSDR, 1993a). 

Pesticides/PCBs 

Dieldrin. The pesticides aldrin and dieldrin were used, from the 1950s until the 
early 1970s, as insecticides on crops such ~s corn and cotton. The USDA canceled 
all uses of aldrin and dieldrin in 1970. However, aldrin and dieldrin were 
approved for killing termites by the USEPA in 1972. Use of aldrin and dieldrin 
to control termites continued until 1987. Aldrin is readily converted to 
dieldrin, which is ubiquitous in the environment (ASTDR, 1991b). 

Dieldrin is persistent in the environment because it is more resistant to 
biotransformation and abiotic degradation than aldrin; as a result, dieldrin is 
found in low levels in all media, even at a distance from the site of concentra­
tion. Transport of dieldrin in soils is minimal because it tends to bind tightly 
to soil; however, it can volatilize from soil. Most dieldrin found in surface 
water is the result of runoff from contaminated soil. The resistance of dieldrin 
to soil leaching generally precludes its migration into groundwater (ASTDR, 
199"1b) . 

4,4'-DDT, 4,4'-DDT and its primary metabolites, 4,4'-DDE and 4,4'-DDD, are man­
made chemicals and are not known to occur naturally in the environment. Most 
releases of the chemicals are related to their manufacture and use as insecti-
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cides in agriculture and vector control. Pesticidal use of DDT, except in public 
health emergency, was banned in the United States in 1972. Due to the extensive 
past use of DDT worldwide and the persistence of DDT and its metabolites, these 
materials are virtually ubiquitous and are continually being transformed and 
redistributed in the environment (ATSDR, 1992). 

DDT, DDE, and DDD are only slightly soluble in water. Therefore, they are not 
easily displaced from their site of application, nor do they tend to leach to 
groundwater. Appreciable amounts of the compounds may remain in the soil for 
extended periods of time and are only readily moved by physical erosion of soil 
particles (ATSDR, 1992). 

Four mechanisms have been identified as accounting for the most losses of DDT 
residues from soils: volatilization, removal by harvest of organic matter, w,ater 
runoff, and chemical transformation. Photooxidation of DDT is known to occur on 
soil surfaces; however, it is not known to hydrolyze. Biodegradation may occur 
under both aerobic and anaerobic conditions in the presence of certain soil 
microorganisms (ASTDR, 1992). 

Aroclor-1254. Available empirical data suggest that PCBs, especially those 'Nith 
four or more chlorines, are persistent in the environment (ATDSR, 1992). 
Aroclor-1254 is a high molecular weight PCB (325 grams per mole [g/moleJ) with 
a very low solubility. As a result, the fate and persistence of this PCB tends 
to bind to soil and eventually biodegrade over several years (USEPA, 1979). 

Inorganics 

Aluminum. Aluminum is the third most common element in the environment, though 
not generally found in elevated concentrations in groundwater. Aluminum is known 
to complex readily, however, and high concentrations present in groundwater are 
generally due to silt-sized particles of aluminum-containing compounds often 
present as clays or aluminum hydroxides. Complexing and polymerization of the 
most common valence state of aluminum, Al+3

, represents the predominant transport 
mechanism for aluminum in the environment. 

Arsenic. Arsenic has two stable forms in solution in groundwater, arsenate 
(As 5+) and arsenite (As 3+). In groundwater with Ph ranging from 3 to 7, the 
monovalent arsenate anion HzAs0 4 - is the dominant form. Upon entering surface 
water, via groundwater discharge, arsenic may partition to sediment from solution 
by hydrous iron oxide adsorption and/or coprecipitation (or a combination of 
both) with sulfides in the sediment. The Eh and Ph conditions of the surface 
water and sediment govern the effectiveness of these mechanisms (adsorption and 
coprecipitation) as a sink for arsenic. These mechanisms appear to be the major 
inorganic factors controlling arsenic concentrations in surface water (Hem, 
1992) . 

Arsenic may be very mobile in the aquatic environment, cycling through the water 
column, sediment, biota, and air. Most arsenic released into the environment (on 
the earth's surface) eventually ends up either in sediments (in stream beds or 
lakes) or in the oceans. Eh and Ph conditions largely govern the fate of arsEmic 
(USEPA, 1979). 

Barium. The concentration of dissolved barium in water is usually controlled by 
the solubility of the barium sulfate barite (BaS04), whose solubility produc~t is 
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approximately 10E-10. For a dissolved sulfate concentration of 1 mg/i, the 
expected dissolved barium concentration would be approximately 1.4 mg/i. Barium 
may also adsorb to metal oxide or hydroxide coating on aquifer solid media. 

Beryllium. Beryllium has a very low solubility and is probably adsorbed onto 
soils as rainwater moves downward through the vadose zone. Complexing agents may 
solubilize beryllium, but water quality data suggest that the concentration of 
this metal in heavily polluted water is low. Beryllium is generally found in the 
environment in particulate rather than dissolved form (USEPA, 1979). Though 
little information is available regarding the bioaccumulation of beryllium, 
studies have shown the beryllium does bioaccumulate at relatively low rates 
(USEPA, 1979). 

Cadmium. Cadmium is persistent in the environment as an ore or mineral. Cadmium 
is not readily soluble in water, but soluble in acids and alkalies. Cadmium 
released into the environment from the Earth's surface eventually ends up in 
either sediments (in stream beds or lakes) or in the oceans. Eh and pH 
conditions largely govern the fate of cadmium (USEPA, 1979). 

Cobalt. Cobalt is a relatively rare element, ranking 30th in abundance in the 
earths crust. Cobalt exist as a mixture of two allotropes with the f3 form 
predominating below 400 C, and the Q form predominating above that temperature. 
Cobalt has two oxidation states, besides the environmental form: +2 is the most 
important oxidation state and +3, which is a strong oxidizing agent. Cobalt 
forms oxides, nitrates, and ammines, as well as chloride, sulfate, and acetate 
(Hem, 1992). 

Aqueous species of Co 3+ do not appear to be thermodynamically stable under Eh and 
Ph conditions that normally occur in natural waters (Hem, 1992). C02+ compounds 
are moderately soluble in groundwater or surface water and are expected to 
migrate with the water. 

Cyanide. Cyanides are any of the compounds that include the group -(CN)-. The 
cyanide ion (CN-) can react with a variety of metals to form insoluble metal 
cyanides. If the ion is present in excess, in an environment with transitional 
metals, complex metallocyanides may form, which are soluble and may be 
transported in solution. 

Cyanide is typically used in the form of hydrogen cyanide, a highly toxic gas, 
to manufacture .acrylonitrile, acrylates, adiponitrile, cyanide salts, dyes, 
chelates, rodenticides, and pesticides. Metal cyanides are soluble and are used 
extensively in electroplating. 

Simple metal cyanide complexes are sorbed by sediments while more complex metal 
cyanide complexes are highly soluble in water; however, adsorption does not 
appear to be important in controlling the mobility of cyanides in soil or water. 
Metal cyanide salts are not volatile. Bioaccumulation of metal cyanide complexes 
occurs but the toxic effects limit the amount of accumulation (USEPA, 1979). 

Iron. Iron is the second most abundant element in the environment though 
dissolved concentrations present in groundwater are generally low. The chemical 
behavior of iron and its solubility depend upon the oxidation intensity and pH 
of the environmental system in which it is found. Iron exists in two valence 
states, Fe2+ and Fe 3+, with the Fe2+ or ferrous form the most common form of iron 
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found in solution in the reducing conditions within the groundwater environment. 
Dissolved iron generally sorbs to sediment and may precipitate as iron hydroxide 
or may oxidize to form iron oxides and iron oxyhydroxides (USEPA, 1979). Iron 
also may complex with organic molecules, especially fulvic and humic acids. 
Aerated or flowing water with a pH in the range of 6.5 to 8.5 should contain 
little dissolved iron. 

Lead. The accumulation of lead in most soils is primarily a function of the rate 
of deposition from the atmosphere. Most lead is retained strongly in soil, and 
very little is transported into surface water or groundwater. The fate of lead 
in soil is affected by the specific or exchange adsorption at mineral interfaces, 
the precipitation of sparingly soluble solid phases, and the formation of 
relatively stable organic-metal complexes or chelates with soii organic matter. 
These processes are dependant on such factors as soil pH, organic content of 
soil, the presence of inorganic colloids and iron oxides, ion-exchange 
characteristics, and the amount of lead in soil (ASTOR, 1988a). 

The chemistry of lead in aqueous solutions is highly complex because this element 
can be found in a many forms. Lead has a tendency to form compounds of low 
solubility with major anions of natural water. In the natural environment, the 
divalent form (Pb2+) is the stable ionic species of lead. Hydroxide, carbonate, 
sulfide, and, more rarely, sulfate may act as solubility controls in precipitat­
ing lead from water. The amount of lead that remains in the solution depends 
upon the pH of the water and the dissolved salt content (ASTOR, 1988a). 

Manganese. Manganese is a naturally occurring element found in soil, lakes, 
streams, and food. Manganese does not occur in the environment as a pure metal, 
but is found combined with other chemicals like oxygen, sulfur, and chlorine. 
Elemental manganese and inorganic manganese compounds have negligible vapor 
pressures, but exist in air as suspended particulate matter derived from 
industrial emissions or the erosion of soils. Manganese is often transported in 
rivers as suspended sediment. The metal may exist in any of four oxidation 
states (2+, 3+, 4+, or 7+). Mn+2 is the most common form found in water with a 
pH between 4 and 7, but manganese may oxidize at a pH greater than 8. The 
transportation of manganese in water is controlled by the solubility of the 
specific chemical form present and the characteristics of available anions 
(ATSDR, 1990a). 

Mercury. Mercury is an element that occurs naturally in the environment, 
typically at very low levels. In the elemental form mercury is a shiny, silver­
white odorless liquid wi th a metallic taste. Mercury in combination with carbon­
containing compounds is called "organic mercury"; if no carbon is present, the 
compound is called" inorganic mercury". All compounds of mercury are cons id,ered 
poisonous. 

Mercury has three valence s.tates that are dependant on a pumber of factors, 
including redox potential and pH of the medium. In soil and surface water, 
mercury can exist in the mercuric (Hg+2 ) and mercurous (Hg+1 ) states as a nwnber 
of complex ions with varying water solubilities. 

Mercury released to the environment is typically very stable and lingers for a 
long time, possibly changing from the organic to the inorganic form and vice 
versa. Mercury released to the environment by human activity is typically higher 
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than is naturally found. Mercury released to surface soil remains in the soil 
for a long time and seldom migrates through soil to groundwater. 

Silver. The major source of elevated silver levels in cultivated soils is from 
the application of sewage sludge and sludge effluents as agricultural amendments. 
Additional anthropogenic sources of silver in soil include atmospheric deposition 
and landfilling of household refuse or industrial wastes (ASTDR, 1989). 

The mobility of silver in soils is affected by drainage (silver tends to be 
removed from well-drained soils), oxidation-reduction potential and pH 
conditions, and the presence of organic matter (which complexes with silver and 
reduces its mobility). Silver tends to form complexes with inorganic chemicals 
and humic substances in soils. Silver is toxic to soil microorganisms and 
inhibi ts bacterial biodegrative enzymes; therefore, biotransformation is not 
expected to be a significant process in the transformation and degradation of 
silver (ASTDR, 1989). 

Vanadium. Vanadium commonly exists in the V3+, V4+, and V5+ valence states. Its 
aqueous chemistry is quite complex, but overall concentrations seem to be 
controlled more by availability of a vanadium source, rather than equilibrium 
considerations. Bioconcentration of vanadium by vegetation has been reported by 
several researchers. 

Zinc. Zinc is a natural element found in soil. Zinc is also deposited in soils 
by atmospheric deposition. It is released to the atmosphere as dust and fumes 
from zinc production facilities, lead smelters, brass works, automobile 
emissions, fuel combustion, incineration, and soil erosion. Zinc occurs in the 
environment in the +2 oxidation state. The relative mobility of zinc in soil is 
determined by the solubility of the compound, soil type, and pH and salinity of 
the soil (ASTDR, 1988b). 

8.2.3 Transport of Contaminants This section discusses the transport of 
chemicals in various media at Site 16. All media, surface soil, subsurface soil, 
surface water, sediment, and groundwater will be discussed. 

Surface Soil. Transport of the CPCs in soil is dependent on several factors, as 
discussed in Section 8.1. The primary agents of migration acting on soil include 
wind, water, and human activity. Soil can also act as a source medium from which 
the CPCs are transported to other media. Transport of the CPCs from soil via 
wind is not expected to be a major transport mechanism because of the heavy 
vegetation present at Site 16. Vegetative cover is an effective means of 
limi ting wind erosion of soil. Humans are effective at moving soil and can 
greatly affect the transport of soil-bound chemicals at hazardous waste sites. 
Under the current use of Site 16, human activity is not a maj or transport 
mechanism for the CPCs in soils. This condition may change based on the future 
use of Site 16. 

Water can cause the transport of soil and, therefore, the CPCs in soil, via the 
mechanisms of physical transport of soil or the leaching of constituents from the 
soil to groundwater. Soil erosion, the physical transport of soil via surface 
water runoff, is currently not considered a major mechanism for the transport of 
the CPCs in soil at Site 16 because of (1) the low grade (slope) of the land 
surface at the site, (2) the heavy vegetation at the site, and (3) the nature of 
the constituents remaining in the soil at the site. 
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During the period of reported active disposal at Site 16, from 1943 to 1965, the 
potential for physical transport of both soil and CPCs via runoff could have been 
a potentially significant mechanism for transport. If pits were excavated into 
the soil and waste materials were dumped into the pits, heavy precipitation 
events could have easily moved the unvegetated soil around the pits. Additional­
ly, the possibility exists that the pits overflowed during heavy rain storms 
because they were not covered during their operation. The pits are presumed to 
be backfilled following their periods of use, and the area revegetated. No 
significant transport of surface soil is expected since revegation of the Site 16 
area. 

The majority of the analytes detected in the soil at Site 16 are likely to remain 
attached to the soil because most metal analytes adsorb readily to or are natural 
constituents of clays and other minerals. . 

Surface Water. There are no permanent surface water bodies associated with Site 
16. Transport of the waterborne CPCs from Site 16 may occur during heavy rain 
events as surface runoff. Surface water runoff is directed west (approximately 
500 feet) toward Clear Creek. Water infiltration directly into the soil is 
presumed to occur during all but the heaviest rain events. 

Currently, transport of the CPCs at Site 16 via runoff is not considered an 
important transport mechanism because of (1) the low slope of the land surface 
at the site, (2) high infiltration capacity of soil at the site, (3) the heavy 
vegetation at Site 16, and (4) the tendency of the surface soil contaminants at 
the sites to remain attached to clays in the soil. 

When Site 16 was an active disposal area, transport of the CPCs via surface water 
runoff may have been a more significant means of contaminant transport. If 
disposal pits were open to rainfall during their operation, it is possible that 
intense precipitation could have caused the pits (if they existed) to overflow. 
Transport of the CPCs via surface water runoff is not considered important now 
that the site is vegetated. 

Sediment. The transport of sediment at Site 16 by the action of humans is not 
currently a significant transport mechanism because very little human activity 
occurs in the drainage ditch. Saltation, traction, and suspension are possible 
means of sediment transport in water at Site 16 during heavy rain events. 

Normally there is no over-land flow off the site. During heavy rain eVl:mts, 
sediment may become suspended in surface water runoff. It is believed that the 
sediment would not remain in suspension long enough to reach the tributary of 
Clear Creek because most of the surface water would infiltrate rapidly into the 
ground. 

Groundwater. As discussed in Section 5.5, the observed concentrations of the 
inorganics in unfiltered groundwater at Site 16 was affected by turbidity in the 
groundwater samples at the time of collection. The groundwater samples collE~cted 
in 1996 (during Phase lIB) are thought to be more representative of grounmvater 
conditions at the site. It is probable that particulate material of larger than 
colloidal size does not easily move through the matrix of the aquifer. Colloid­
sized material may be transported through the aquifer matrix at flow rates 
present in the surficial aquifer system at Site 16. 
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Hydrogeology at Site 16 is discussed in Section 5.2 of this report. The aquifer 
present at the site is the surficial (sand and gravel) aquifer. The CPCs 
identified for groundwater are associated with the surficial aquifer system. 
Recharge of the surficial aquifer at Site 16 occurs primarily by rainfall on the 
site and in the area north of the site. Groundwater flow direction in the 
surficial aquifer at Site 16 is primarily to the south~southwest. Clear Creek 
acts as a point of discharge approximately 400 feet west to southwest of the 
site. 

Hydraulic data from well clusters completed at Site 16 indicate that the vertical 
gradient in this area is downward. The upper (approximately) 100 feet of 
material is sand with varying amounts of silt and clay and likely acts as a 
single hydraulic unit. 

It is important to note that the presence of upward or downward vertical 
hydraulic gradients does not mean that flow is actually occurring, only that 
flow, if it were to occur, would be in a horizontal direction with an upward or 
downward component. Lithologies present at a site, such as clay or clayey sands, 
may retard the vertical flow. Vertical hydraulic gradients should be viewed as 
indicative of a potential, not necessarily as an actual, transport route. 

Horizontal hydraulic gradient estimates' have been developed for the combined Site 
15 and 16 area. The gradient was calculated for the periods of January 1997 and 
August 1997 and averaged (Table 5-2). The average hydraulic gradient in the 
surficial aquifer is 0.0067 and 0.0064 ft/ft respectively in a south-southwest 
direction. 

Hydraulic conductivity testing was completed on six monitoring wells at Site 16. 
The average hydraulic conductivity value for the site is 0.0154 feet per minute 
or 22.2 ft/day (Table 5-4). 

Horizontal groundwater seepage velocity calculations have been completed for the 
surficial aquifer system at Site 16 using available hydraulic information 
(Section 5.2). A seepage velocity of 139 ft/yr was calculated using the average 
hydraulic conductivity from eight monitoring wells at Site 16 (0.38 ft/day), an 
average horizontal gradient of 0.0067 ft/ft for these monitoring wells, and an 
estimated effective porosity of 0.35. Disposal activities at Site 16 may have 
begun releasing contaminants to the aquifer approximately 50 years ago. Using 
the seepage velocity calculated above and a 50-year time frame, the total 
distance of potential contaminant migration was estimated to be approximately 
3,100 feet. 

The calculated estimate of 3,100 feet of migration relies on hydraulic 
conductivity values derived from slug test data. Slug tests provide a rough 
estimate of hydraulic conductivity that can be more accurately measured using 
pumping tests. Slug data may differ by up to a factor of 10 (Bouwer and Rice, 
1989) . If the hydraulic conductivity value used in the calculation were 
decreased by an order of magnitude, a total migration of only 310 feet would be 
expected for the 50-year history of the site. 

Clear Creek is the final point of discharge for groundwater from the surficial 
aquifer at Site 16. Clear Creek is located approximately 400 feet southwest of 
Site 16. Surface water and sediment samples collected during Phase I of the RI 
from sampling locations located upstream and downstream of the expected 
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groundwater discharge points from Site 16 do not conclusively support any impact 
to surface water quality of Clear Creek from past Site 16 activities (ABB-ES, 
1992b). The results of surface water and sediment sampling are presented in 
Technical Memorandum No.4, Surface Water and Sediments (ABB-ES, 1992b) and will 
also be presented in the concurrent RI report for Site 39, Clear Creek 
Floodplain. 
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9.0 CONCLUSIONS AND RECOMMENDATIONS 

9.1 CONCLUSIONS. The following conclusions are based on the RI at Site 16, Open 
Disposal and Burning Area at NAS Whiting Field: 
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Geophysical survey results suggested the presence of two separate large 
areas of geophysical anomalies indicating general disposal areas rather 
than trenched fill areas. Smaller geophysical anomalies present east 
of the site are interpreted to represent random disposal areas rather 
than points of controlled fill. 

Ten test pits were excavated at the locations of geophysical anomalies 
at Site 16. Materials encountered during test pit excavations include 
construction debris, metallic debris, and aircraft parts. 

Methane and VOCs were detected during the soil gas survey conducted at 
Site 16. The highest soil gas concentrations (exceeding 5,000 parts 
per million [ppm] methane) were reported near the northeastern boundary 
of the southern landfill boundary. 

Two VOCs, 14 SVOCs, 6 pesticides, and 2 PCB compounds were detected in 
30 Site 16 surface soil samples. No VOCs were detected in surface 
soils that exceeded regulatory limits. 

The SVOCs benzo(g,h,i)perylene and dibenzo(a,h)anthracene exceeded the 
residential USEPA Region III RBCs. Two SVOCs, benzo(a)pyrene and benzo­
(g,h, i)perylene, exceeded the industrial cleanup target levels: for 
Florida. Benzo(a)pyrene and dibenzo(a,h)anthracene exceeded the 
industrial Region III RBCs. Benzo(a)pyrene and benzo(b)fluoranthene 
exceed the USEPA Region III RBCs and Florida residential cleanup goals 
for surface soil. 

Dieldrin was detected in two samples at concentrations exceeding the 
residential SCTL for Florida and the USEPA Region III RBC. No other 
pesticides or PCBs were detected at concentrations that exceeded either 
Florida or Federal SCTLs. 

Twenty- three inorganic analytes and cyanide were detected in the 30 
surface soil samples. Eighteen inorganic analytes exceeded the back­
ground screening values for surface soil. Beryllium, iron, and lead 
exceeded the Florida residential SCTLs. Arsenic and beryllium exceeded 
the residential USEPA Region III RBCs. Arsenic also exceeded the USEPA 
Region III industrial RBCs. 

Seven VOCs, 11 SVOCs, and 4 pesticides compounds were detected in the 
five Site 16 subsurface soil samples. None of the detected conce11tra­
tions of VOCs, SVOCs, or pesticides exceeded the USEPA Region III RBCs 
for industrial-use soils. 

Twenty inorganic analytes were detected in the five subsurface soil 
samples. Eight analytes (calcium, chromium, iron, manganese, potassi­
um, vanadium, zinc, and cyanide) were detected at concentrations 
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exceeding the background screening values_ None of these inorganics 
exceeded industrial standards for either the Florida SCTLs or USEPA /~ 
Region III RBCs. 

Arsenic was detected in all five subsurface soil samples at concentra­
tions ranging from 1.5 to 15.1 mg/kg. Three of the five environmental 
samples and the duplicate sample exceeded the industrial SCTL for 
Florida (3.7 mg/kg) and the USEPA Region III RBC (3.8 mg/kg). 

Lead was detected in all five subsurface soil samples at concentrations 
ranging from 6.8 to 766 mg/kg. Lead concentrations exceeded the 
industrial values of the USEPA Region III RBC (400 mg/kg) in two 
samples. 

The pH values .of the groundwater samples collected from monitoring 
wells were below the lower range for the Federal and State secondary 
MCL of 6.5 SUs but were wi thin the range of pH values observed in 
background groundwater samples collected at NASWhiting Field. 

No VOCs, SVOCs, pesticides, or PCBs were detected in the surface water 
sample collected at Site 16. Eleven inorganic analytes were detected 
in the surface water sample, but only aluminum exceeded the Florida 
Class III fresh surface water value. Aluminum was detected at a 
concentration (758 ~g/P) that exceeded the Florida groundwater guidance 
concentration of 200 ~g/P. 

No VOCs were detected in the groundwater samples collected from the 
shallow monitoring wells at Site 16 nor were VOCs detected in 
background groundwater samples. One SVOC, bis(2-ethylhexyl)phthalate) 
was detected in groundwater samples collected from the shallow 
monitoring wells at concentrations below the Federal MCL and Florida 
groundwater guidance concentrations of 4.8 and 6 ~g/P, respectively, 
for bis(2-ethylhexyl)phthalate. Bis(2-ethylhexyl)phthalate was not 
detected in background groundwater samples. One pesticide (4,4'-DDT) 
was detected in a shallow groundwater monitoring well at a 
concentration of 0 .15 ~g/ P, which exceeded the Florida groundwater 
guidance concentration of 0.1 pg/P. No PCB compounds were detected in 
any shallow Phase lIB groundwater samples. 

Twenty analytes (aluminum, antimony, arsenic, barium, beryllium, 
cadmium, calcium, chromium, cobalt, copper, iron, lead, magnesium, 
manganese, nickel, potassium, sodium, vanadium, zinc and cyanide) were 
detected in shallow groundwater samples collected from Site 16. 
Thirteen inorganic analytes (aluminum, barium, cadmium, calcium, 
copper, iron, magnesium, manganese, potassium, sodium, vanadium, zinc, 
and cyanide) were detected at concentrations exceeding the background 
screening concentrations. Six inorganic analytes (aluminum, antimony, 
beryllium, cadmium, iron, and manganese) were detected at concentra­
tions exceeding either Federal or State regulatory limits. 

Eight VOCs (1,2-dichloroethane, 1,2-dichloroethene [total], benzene, 
chloroform, ethylbenzene, toluene, TCE, and xylenes [total]) were 
detected in the groundwater samples collected from the intermediate 
monitoring wells at Site 16. 1,2-Dichloroethane, 1 ,2-dichloroethene , 
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benzene, TCE, and xylenes were detected at concentrations that either 
equaled or exceeded the Florida groundwater guidance concentrations. 

Three SVOCs (naphthalene, phenol, and bis(2-ethylhexyl)phthalate) were 
detected in the groundwater samples collected from the intermediate 
monitoring wells at Site 16. None of the detected SVOCs were found in 
background groundwater samples. Bis(2-ethylhexyl)phthalate was 
detected at a concentration equal to the Federal MCL of 6 /-Lgj J~ and 
exceeding the Florida groundwater guidance concentration of 4.8 ,.."gj~ 
for bis(2-ethylhexyl)phthalate. 

One pesticide (4,4'-DDT) detected at a concentration of 0.14 ,.."gjR. 
exceeded the Florida groundwater guidance concentration of 0.1 I~gj~. 

No PCB compounds were detected in any Phase lIB intermediate depth 
groundwater samples. 

Fourteen inorganic analytes were detected in intermediate grounrnvater 
samples collected from Site 16. Seven inorganic analytes (barium, 
calcium, iron, magnesium, manganese, sodium, and zinc) were detected at 
concentrations exceeding the background screening concentrations. Four 
inorganic analytes (aluminum, antimony, iron, and manganese) were 
detected at concentrations exceeding either Federal or State regulatory 
limits. 

Five VOCs (1,2-dichloroethane, 1,2-dichloroethene [total], benzene, 
toluene, and TCE) were detected in the groundwater samples collected 
from monitoring wells screened in the deeper level at Site 16. 1,2-
Dichloroethane, 1,2-dichloroethene, benzene, and TCE were detected at 
concentrations exceeding the Federal MCLs. 1,2 -Dichloroethane and 
benzene were detected at concentrations exceeding the Florida 
groundwater guidance concentrations. 

Three SVOCs (naphthalene, phenol, and bis(2-ethylhexyl)phthalate) were 
detected in groundwater samples collected from monitoring wells 
screened in the deep surficial aquifer at Site 16. None of the 
detected SVOCs were found in background groundwater samples. Only 
bis (2 - ethylhexyl)phthalate was detected at concentrations exceeding 
both the Federal MCL and the Florida groundwater guidance concentra­
tion. 

No pesticides or PCB compounds were detected in any groundwater samples 
collected from monitoring wells screened in the deeper level of the 
surficial water table. 

Fifteen inorganic analytes were detected in deep groundwater samples 
collected from Site 16. Seven inorganic analyte~. (aluminum, copper, 
iron, lead, manganese, potassium, and sodium) were detected at COllcen­
trations exceeding the background screening concentrations. Three 
inorganic analytes (aluminum, iron, and manganese) were detected at 
concentrations exceeding either Federal or State regulatory limit:s. 

The groundwater flow direction is toward the southwest and likely 
discharges to Clear Creek. Clear Creek is located approximately 400 
feet west-southwest of the site. The average horizontal hydraulic 
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gradient for the site is 0.0066 ft/ft. The geometric mean for the 
hydraulic conductivity data for monitoring wells in the site area is 
22.2 ft/day and the average seepage velocity value is 0.38 ft/day. 

The human health risk assessment identified eight PAHs 
(benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 
benzo(k)fluoranthene, carbazole, chrysene, dibenz(a,h)anthracene, and 
indeno(1,2,3-cd)pyrene), one pesticide (dieldrin) and ten inorganic 
analytes (aluminum, barium, arsenic, cadmium, chromium, copper, iron, 
lead, manganese, and vanadium) as HHCPCs for surface soil at Site 16. 
Three inorganic analytes (arsenic, iron, and lead) were identified as 
HHCPCs for subsurface soil at Site 16. Five VOCs (1,2-dichloroethane, 
1,2-dichloroethene [total], benzene, chloroform, and TCE); one SVOC 
(bis(2ethylhexyl)phthalate), one pesticide (4,4'-DDT), and six 
inorganics (aluminum, arsenic, barium, cadmium, iron, and manganese) 
were identified as HHCPCs for groundwater in Site 16. 

The total ELCR at Site 16 associated with ingestion of soil by a 
hypothetical future resident, current and hypothetical future 
trespasser, and hypothetical future occupational worker exceeded 
Florida's target risk level of concern (lxlO-s ) due primarily to 
carcinogenic PAHs and arsenic. The background levels of arsenic at 
Site 16 exceed the Florida residential SCTL and may result in an 
unacceptable carcinogenic risk. It is likely that naturally occurring 
arsenic contributes to the FDEP target risk-level exceedance. 

Noncancer risk levels for soil, subsurface soil, and surface water meet .-"'---"" 
the USEPA and FDEP target HI of one. 

The surface water ELCR for hypothetical future residents exceeds 
Florida's target level of concern due to beryllium. It should be 
noted, however, that this ELCR is based only on one sample. 

The ELCR for groundwater associated with residential ingestion and 
inhalation of volatiles while showering exceeded the Florida target 
level of concern due primarily to VOCs (primarily benzene) and arsenic; 
however, groundwater contamination is being addressed as a separate RI 
site under a facilitywide investigation. 

The central tendency risks from surface soil and surface water to a 
hypothetical current and future trespasser and a hypothetical future 
occupational worker (soil only) met the Florida level of concern 
(lxlO- 6 ) for Site 16. Central tendency residential risks remain 
slightly above the FDEP target levels. The hypothetical future 
residential groundwater risks (carcinogenic and noncarcinogenic) remain 
above the FDEP target risk levels, but provide the risk managers and 
decision makers with a perspective of the hypothetical risk range to 
future residents. 

The ecological risk assessment selection of ECPCs for the surface soil 
samples collected at Site 16 include 13 SVOCs (carbazole, bis (2-
ethylhexyl)phthalate, benzo(a) anthracene, benzo (a)pyrene, benzo(b)­
fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene, 
dibenz(a,h)anthracene, fluoranthene, indeno (1,2,3-cd) pyrene, phenan­
threne, and pyrene), 1 PCB (Aroclor-1254), 1 pesticide (dieldrin), and 
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10 inorganic constituents (aluminum, barium, cadmium, copper, lead, 
manganese, mercury, silver, vanadium, and zinc). 

ECPCs selected for the surface water sample collected from the 
ephemeral wetland at Site 16 include seven inorganic analytes 
(aluminum, barium, beryllium, iron, lead, manganese, and zinc). 

Risks were identified for terrestrial wildlife resulting from exposure 
to ECPCs in surface soil; therefore, reductions in the survivability, 
growth, and reproduction of wildlife receptor populations at Site 16 
may occur. 

ECPCs selected for the unfiltered groundwater samples collected at: Site 
16 include three VOCs (benzene, TCE, and xylenes), one SVOC (bis(2-
ethylhexyl) phthalate) , one pesticide (4,4' -DDT), and ten inorganics 
(aluminum, barium, cobalt, copper, cyanide, iron, lead, manganese, 
vanadium, and zinc). 

Reduction in terrestrial plant and soil invertebrate biomass used as 
forage material was evaluated by comparing exposure concentratiorls for 
surface soil with toxicity benchmarks. Based on this comparison it is 
unlikely that plant and invertebrate biomass or plant cover availabili­
ty would be reduced such that small mammal and bird populations at: Site 
16 would be affected. 

Potential risks for aquatic receptors were evaluated for exposures to 
ECPCs in groundwater. The concentrations of ECPCs in groundwater as 
they discharge to Clear Creek 450 feet downgradient of Site 16 were 
estimated based on application of a 10-fold attenuation factor t.o the 
RME concentration. Based on the screening evaluation of groundVJater, 
risks to aquatic receptors in Clear Creek associated with exposure to 
groundwater ECPCs from Site 16 are not expected. The ERA for Site 39 
will provide additional information regarding potential risks for 
aquatic receptors in Clear Creek based on actual site-related surface 
water and sediment data. 

In summary, the results of the ERA suggest that only sublethal risks 
(i.e., reductions in growth and reproduction) to small mammal and. bird 
and predatory bird populations are predicted. These risks are likely 
associated with ingestion of cadmium, lead, and zinc in surface soil 
and food items that have bioaccumulated these inorganic constituents. 

9.2 RECOMMENDATIONS. Based upon the interpretation of findings from the RI 
activities, a FS is recommended for Site 16 to evaluate potential strategies for 
the reduction in human health and ecological risks associated with surface soil 
at the site. In addition, the presence of organic and inorganic analytes irl Site 
16 groundwater samples at concentrations exceeding Florida's target risk levels 
indicates that additional sampling and remedial measures may be required. 
However, all groundwater contamination issues will be addressed as part of the 
RI for the facilitywide groundwater study to be completed. in the future. 
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10.0 PROFESSIONAL REVIEW CERTIFICATION 

The work and professional opinions rendered in this report were conducted and 
developed in accordance with commonly accepted procedures and protocols 
consistent with applied standards of practice. This report is based on the 
geologic investigation and associated information detailed in the text and 
appended to this report. If conditions are discovered or determined to exist 
that differ from those described, the undersigned geologist should be notified 
to evaluate the effects of any additional information on the assessment described 
in this report. The RI for Site 16, Open Disposal and Burning Area, was 
developed for NAS Whiting Field in Milton, Florida, and should not be construed 
to apply for any other purpose of or to any other site. 
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Eric Blomberg 
Professional Geologist; 
P.G. No. 1695 ' 

1-/7- 00 

Date 
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SDG#: WF016 VALIDATION SAMPLE TABLE LDC#: 1876A 
.': 

Project Name: NAS Whiting Field Parameters/Analytical Method Job#: 8532·20 

ac Dale 
CllenllD # Lab 10 # Type Matrix Collected VOA SVOA Pesticides/PCBs Metals Cyanide 

BKBOO101 RB5B3001 soil 5-20-96 X X X X X 

BKBOO102 RB5B3002 soil 5-20-96 X X X X X 

BKBOO401 RB5B3003 FD soil 5-20-96 X X X X X 

BKBOO401D RB5B3004 FD soil 5-20-96 X X X X X 

BKB00402 RB5B3005 soil 5-20-96 X X X X X 

BKBOO201 RB5B3006 soil 5-20-96 X X X X X 

BKBOO202 RB5B3007 soil 5-20-96 X X X X X 

BKROO201 RB58300B R water 5-20-96 X X X X X 

BKFOO101 RB5B3009 SB water 5-20-96 X X X X X 

BKTOO201 AB5B301O TB waler 5-20-96 X 

BKBOO301 RB583011 soil 5-21-96 X X X X X 

BKB00302 RB5B3012 soil 5-21-96 X X X X X 

BKBOOS01 RB583013 soil 5-21-96 X X X X X 

BKB00502 RB5B3014 soil 5-21-96 X X X X X 

BKB00601 RB5B3015 soil 5-21-96 X X X X X 

BKB00602 RB5B3016 FD soil 5-21-96 X X X X X 

BKB00602D RB5B3017 FD soil 5-21-96 X X X X X 

BKBOO701 RB5B3018 soil 5-21-96 X X X X X 

BKBOO702 RB5B3019 soil 5-21-96 X X X X X 

BKB00401MS RB583003MS MS soil 5-20-96 X X X X X 

BKB00401 MSD RB5B3003MSD MSD soil 5-20-96 X X X X X 

BKROO201MS RB5B3008MS MS water 5-20-96 X 

BKAOO201 MSD RB583008MSD MSD waler 5-20-96 X 

TB = Trip Blank, R = Rinsale, SB = Source Blank, FD = Field Duplicate, MS = Malrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 

A-1 
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SDG#: WF016 VALIDATION SAMPLE TABLE LDC#: 1876A 

Project Name: NAS Whiting Field Parameters/Analytical Method Job#: 8532·20 

ac Date 
Client 10 # Lab 10 # Type Matrix Collected VOA SVOA Pesticides/PCBs Metals Cyanide 

BKFOO101MS RB583009MS MS water 5-20-96 X 

BKFOO101MSO RB583009MSD MSD water 5-20-96 X 

TB - -Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix ~oike. MSD = Matrix Spike Duplicate. DUP = Duplicate 

)1 
" ) 
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SDG#: WF017 VALIDATION SAMPLE TABLE uIc#: 18768 

Project Name: NAS Whiting Field Parameters/ Analytical Method Job#: 6532-20 . 

QC Date 
Client 10 # Lab 10 # Type Matrix Collected VOA SVOA Pesticides/PCBs Metals Cyanide 

31 B00601 RB592001 FD soil 5-21-96 X X X X X 

31 B00602 RB592002 soil 5-21-96 X X X X X 

31B00603 RB592003 soil 5-21-96 X X X X X 

31BOO604 AB592004 soil 5-21-96 X X X X X 

31B00605 RB592005 soil 5-21-96 X X X X X 

31 B00601 0 RB592006 FO soil 5-21-96 X X X X X 

12B00101 RB592007 FO soil 5-21-96 X X X X X 

12B00101O RB592008 FO soil 5-21-96 X X X X X 

12B00102 AB592009 soil 5-21-96 X X X X X 

31 B00701 RB592010 soil 5-22-96 X X X X X 

31 B00702 RB592011 soil 5-22-96 X X X X X 

31B00703 AB592012 soil 5-22-96 X X X X X 

31 B00704 RB592013 soil 5-22-96 X X X X X 

31 B00705 RB592014 soil 5-22-96 X X X X X 

31 B00801 RB592015 soil 5-22-96 X X X X X 

31 BooaOlOL RB5920150L soil 5-22-96 X 

31 B00802 RB592016 soil 5-22-96 X X X X X 

31 B00803 RB592017 soil 5-22-96 X X X X X 

31B008030L RB592017DL soil 5-22-96 X 

31Boo804 RB592018 soil 5-22-96 X X X X X 

31 B00804DL AB592018DL soil 5-22-96 X 

31B00805 RB592019 soil 5-22-96 X X X X X 

31R00101 RB592020 R water 5-22-96 X X X X X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 

A-3 
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SDG#: WF017 VALIDATION SAMPLE TABLE 

Project Name: NAS Whiting Field Parameters/Analytical Method 

ac Date 
Client 10 # Lab 10 # Type Matrix Collected VOA SVOA Pesticides/PCBs 

31TOO301 RB592021 TB water 5-22-96 X 

12AOO101 AB592022 A water 5-21-96 X X X 

BKTOO301 RB592023 TB water 5-21-96 X 

31B00601MS AB592001MS MS soil 5-21-96 X X X 

31 B00601MSD RB592001 MSD MSD soil 5-21-96 X X X 

T8 = Trip Blank, A = Ainsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 
"-

) 4 
l 

LDC#: 1816B . 
... 

... . Job#: 8532-20. 

Metals Cyanide 

X X 

X X 

X X 

) 
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SDG#: WF018 VALIDATION SAMPLE TABLE ..... .. LDC#: 18766 

. .... :;. 
Project Name: NAS Whiting Field Parameters/Analytical Method Job#: 8532·20 

QC Date Lead 
Client 10 # Lab 10 # Type Matrix Collected VOA SVOA only 

30B00201 RB602oo1 soil 5-23-96 X X X 

30B00202 RB602oo2 FO soil 5-23-96 X X X 

30Boo203 RB602003 soil 5-23-96 X X X 

30B00202D RB602005 FD soil 5-23-96 X X X 

30B00101 RB602006 soil 5-23-96 X X X 

30B00102 RB602oo7 soil 5-23-96 X X X 

30B00103 RB60200B soil 5-23-96 X X X 

30R00101 RB602010 R water 5-23-96 X X X 

30T00101 RB602011 TB water 5-23-96 X 

30B00202MS RB602002MS MS soil 5-23-96 X X X 

3OB00202MSD RB602oo2MSD MSD soil 5-23-96 X X X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 
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SDG#: WF019 VALIDATION SAMPLE TABLE LDC#: 18760 
':::." 

Project Name: NAS Whiting Field Parameters/Analytical Method Job#: 8532-20 

QC Date Lead 
Client 10 # lab 10 # Type Matrix Collected VOA SVOA only 

30B00501 MB047oo1 soil 6-4-96 X X X 

30B00502 MB047oo2 FD soil 6-4-96 X X X 

30B00503 MB047003 soil 6-4-96 X X X 

30B00502D MB047oo5 FO soil 6-4-96 X X X 

30B00401 MB047oo6 soil 6-4-96 X X X 

30B00402 MB047oo7 " soil 6-4-96 X X X 

30B00403 MB04700B soil 6-4-96 X X X 

30R00201 MB047010 R water 6-4-96 X X X 

30T00201 MB047011 TB water 6-4-96 X 

30R00301 MB068oo1 R water 6-5-96 X X X 

30T00301 MB068oo2 TB water 6-5-96 X 

30Fool01 MB068oo3 58 water 6-5-96 X X X 

30B00601 MB068oo4 water 6-5-96 X X X 

30B00602 MB068oo5 FO soil 6-5-96 X X X 

30BOO603 MB068oo6 soil 6-5-96 X X .,' X 

30B006020 MB068009 FO soil 6-5-96 X X X 

30B00301 MB068010 soil 6-5-96 X X X 

30B00302 MB068011 soil 6-5-96 X X X 

30BOO303 MB068012 soil 6-5-96 X X X 

30BOO3030l MB068012DL soil 6-5-96 X 

30BOO305 MB068015 soil 6-5-96 X X X 

30BOOS02MS MB047oo2MS MS soil 6-4-96 X X X 

30BOOS02MSD MB047oo2MSD MSD soil 6-4-96 X X X 

T" '\ Trip Blank, R = Rinsals, SB = Source Blank, FD:: Field Duplicate, MS = Matrlv C:;pike, MSD:: Matrix Spike Duplicate, DUP :: Duplicate 
) ~ 

/ )0 
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SDG#: WF019 VALIDATION SAMPLE TABLE LDC#: 18760 

Project Name: NAS Whiting Field Parameters! Analytical Method Job#: 8532-26. 

ac Date Lead 
Client 10 # Lab 10 # Type Matrix Collected VOA SVOA only 

30FOO101MS MB068003MS MS soil 6-4-96 X 

30FOO101MSD MB068003MSD MSD soil 6-4-96 X 

30B00601MS MB068004MS MS water 6-5-96 X 

30B00601MSD MB068004MSD MSD water 6-5-96 X 

/'.";! 

,;.< ,!:'j{ 

, Ji' 

$!-\ :i 

7~l;·" ,!;i 

%~ .;;l 

.~t& 

TB = Trip Blank, R == Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate. DUP = Duplicate 
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SDG#: WF020 VALIDATION SAMPLE TABLE 

Project Name: NAS Whiting Field Parameters/Analytical Method 

ac Date 
Client 10 # Lab 10 # Type Matrix Collected VOA SVOA 

33B00301 MB08oo01 soil 6-6-96 X X 

33B00302 MB080002 FD soil 6-6-96 X X 

33B00303 MB080003 soil 6-6-96 X X 

33B00304 MB080004 soil 6-6-96 X X 

33B00305 MB080005 soil 6-6-96 X X 

33B00305RE MB080005RE soil 6-6-96 X 

33BOO306 MB080006 soil 6-6-96 

33B00302D MB080007 FD soil 6-6-96 X X 

33B00201 MB080008 soil 6-6-96 X X 

33B00202 MB080009 soil 6-6-96 X X 

33Boo203 MB08oo10 soil 6-6-96 X X 

33B00205 MB08oo11 soil 6-6-96 

33B00101 MB08oo12 soil 6-6-96 X X 

33B00102 MB080013 FD soil 6-6-96 X X 

33B00103 MB08oo,14 soil 6-6-96 X X 

33B00102D MB08oo15 FD soil 6-6-96 X X 
'. 

33R00101 MB08oo16 R water 6-6-96 X X 

33T00101 MB08oo17 TB water 6-6-96 X 

33B00302MS MB080002MS MS soil 6-6-96 X X 

33B00302MSD MB080002MSD MSD soil 6-6-96 X X 

33B00302MSRE MB080002MSRE MS soil 6-6-96 X 

33B00302MSDAE MB080002MSDRE MSD soil 6-6-96 X 

33B00302S MB080002S MS soil 6-6-96 

T8 = Trip Blank. R = Rinsats, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 

a '-8 
) 

LDC#: 1883A 

Job#: 8532·2.~ 

Lead 
only 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

) 



1 - »1 >. .> ••.•••.. 
, ... <. 

SDG#: WF020 VALIDATION SAMPLE TABLE LDC#: 1883~ 

Project Name: NAS Whiting Field Parameters! Analytical Method Job#: 853~ .. 20 

QC Date Lead 
Client 10 # Lab 10 # Type Matrix Collected VOA SVOA only 

336003020 MB0800020 DUP soil 6-6-96 X 

TB:: Trip Blank, R:: Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 
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SDG#: WHF021 VALIDATION SAMPLE TABLE LOC#: 188SS 

Project Name: NAS Whiting Field Parameters/Analytical Method 
• 

Job#: 8532-20· 

QC Date TCLP 
Client 10 # Lab 10 # Type Matrix Collected Metals 

30UOO101 MB107001 soil 6-11-96 X 

30UOO201 MB107002 soil 6-11-96 X 

30UOO301 MB107003 soil 6-11-96 X 

30UOO401 MB107004 soil 6-11-96 X 

33UOO101 MB107005 soil 6-11-96 X 

33UOO201 MB107006 soil 6-11-96 X 

33U00301 MB107007 soil 6-11-96 X 

T8 = Trip Blank, R = Rinsate, S6 = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP '" Duplicate 

) ? ) 



Table II 
Summary of Rejected Dilta (Organics) 

Subsurface Soil Investigation, Phase liB 
NAS Whiting Field, Milton Florida 

OrganIc Compounds 

SDa Fraction Sample Compound Reason 

WF016 Volatiles All samples No rejected results - ~ SemiYolatiles All samples No rejected results 
Pesticides & PCBS All samples No rejected resutts 

WF017 Volatiles All samples No rejected results 

~ Semivolatiles All samples No rejected resutts 
Pesticides & PCBs All samples No rejected results 

WF018 Volatiles All samples No rejected resutts ~ Semivolatiles All samples No rejected results 

WF019 Volatiles All samples No rejected results ~ Semivolatiles All samples No rejected results 

WF020 Volatiles All samples No rejected results ~ Semivolatiles All samples No rejected results 
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Table III 
Summary of Rejected Data (Inorganics) 
Subsurface Soil Investigation, Phase liB 

NAS Whiting Field, MIHon Florida 

inorganic AnaIylN 

SOG FntctIon Sample AnaIyt& Reason 

I WF016 I All metals I All samples I No rejected results I - I Cyanide All samples No rejected results 

I WF017 All metals All sampl&s No rejected results 
Cyanide All sampl&S No rejected results 

II WF01B Lead All samples No rejected results 

WF019 Lead All samples No rejected resul1s 
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Table IV 

Summary of Percent Recoveries (%R) and Relative Percent Differences (RPD) for Matrix Spike/Matrix Spike Duplicates 
Subsurface Soli Investigation, Phase liB 

NAS Whiting Field, Milton Florida 

Organic Compounds 

Criteria % Recovery 

SOG Client 10 Compound % Recovery RPD MS MSD RPD Qualifier 

WF016 BKB00401 Volatiles - - - - - None 
Semivolatiles - - - - - None 
Pesticides/PCBs - - - - - None 

WF017 31 B00601 Volatiles - - - - - None 

N-Nitroso-di-n-propylamlne 41-126 ~38 33 - 45 None 
1.2.4-Trichlorobenzene 38-107 ,.;23 33 - 43 None 
Phenol - ,.;35 - - 40 None 
lA-Dichlorobenzene - ,.;27 - - 44 None 
4-Chloro-3-methylphenol - s33 - - 38 None 
Acenaphthene - s19 - - 30 None 

Pesticides/PCBs - - - - - None 

WF018 30B00203 Volatiles - - - - - None 

N-Nitroso-di-n-propylamine 41-126 - 33 34 - UJ 
1.2.4-Trichlorobenzene 38-107 - 35 35 - UJ " 

Pyrene 35-142 - 33 . . UJ 

WF019 30800502 Volatiles - - · - . None 

lA-Dichlorobenzene - '5.27 · - 40 UJ 
1.2,4-Trichlorobenzene - s23 · - 34 UJ 
Acenaphlhene - '5.19 · - 25 UJ 

WF020 33800302 Volatiles - - - - - None 
Semivolatiles - - · . - None 
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Table V 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

SiJbsurface Soli Investigation, Phase liB 
NAS Whiting Field, Milton Florida 

SOG Organic Compounds RPD 

WF016 Client 10 BKB00401 BKB004010 
Laboratory 10 RB583003 RB583004 
Collection Oate 5/20/96 5/20/96 

Acetone 6 ug/Kg 17 ug/Kg 96 

Oi-n-butylphthalate 1000 ug/Kg 970 ug/Kg 3 

Pesticides/PBs NO NO -
WF016 Client 10 BKB00602 BKB006020 

Laboratory 10 RB583016 RB583017 
Collection Oate 5/21/96 5/21/96 

Acetone 47 ug/Kg 6 ug/Kg 155 

Oi-n-butylphthalate 580 ug/Kg 310 ug/Kg 61 

Pesticides/pCBs NO NO -
WF017 Client 10 31 B00601 31 B006010 

Laboratory 10 RB592001 RB592006 
Collection Oate 5/21/96 5/21/96 

Acetone 3 ug/Kg 11 ug/Kg 114 

Oi-n-butylphthalate 39 ug/Kg 3500 ug/Kg Not calculable 
Bis(2-ethylhexyl) phthalate 110 ug/Kg 79ug/Kg 33 

Gamma-chlordane 1.5 ug/Kg 1.1 ug/Kg 31 

WF017 Client 10 12B00101 12B001010 
Laboratory 10 RB592007 RB592008 
Collection Oate 5/21/96 5/21/96 

Acetone 8 ug/Kg 3 ug/Kg 91 

Oiethylphthalate 830 ug/Kg 370U ug/Kg Not calculable 

Pesticides/PCBs NO NO -
WF018 Client 10 30B00202 30B002020 

Laboratory 10 RB602002 RB602005 
Collection Oate 5/23/96 5/23/96 

Acetone 7 ug/Kg 9 ug/Kg 25 
Methylene chloride 1 ug/Kg 2 ug/Kg 67 
Oi-n-butylphthalate 380U ug/Kg 360 ug/Kg Not calculable 

WF019 Client 10 30B00502 30B005020 
Laboratory 10 MB047002 MB047005 
Collection Oate 6/4/96 6/4/96 

Acetone 16 ug/Kg 14 ug/Kg 13 
Methylene chloride 2 ug/Kg 2 ug/Kg 0 
Trichloroethene NO 1 ug/Kg Not calculable 

Bis(2-ethylhexyl)phthalate 1000 ug/Kg 970 ug/Kg 3 
2-Methylnaphthalene 1900U ug/Kg 210 ug/Kg Not calculable 
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Ta6Ie V· 
Summary of Relative Percent Differences (RPDU~r Original and Field Duplicate Samples. 

Subsurface SoU In~'istr~itlon, Phase liB 
NAS Whiting Field, Milton Florida 

SOG Organic Compounds RPe 

WF019 Client 10 30B00602 30B006020 
Laboratory 10 MB068005 MB06800S 
Collection Date 6/5/96 6/5/96 

Acetone 23 ugtKg 31 ugtKg 30 
Methylene chloride 5 ugfKg 4 ugfKg 22 
Trichloroethene NO 1 Not calculable 

Oi-n-butylphthalate 51 ugfKg 43 ugfKg 17 
8is(2-ethylhexyl)phthalate 99 ugfKg 42 ugfKg 81 

WF020 Client 10 33800302 338003020 
Laboratory 10 M8080002 MB08007 
Collection Date 6/6/96 6/6/96 

Acetone 7 ugfKg 8 ugfKg 13 
Methylene chloride NO 2 ugfKg Not calculable 
1,2-0ichloroethene (total) NO 4 ugfKg Not calculable 
Trichloroethene NO 13 ugfKg Not calculable 

Bis(2-ethylhexyl)phthalate 48 ugfKg 380U ugfKg Not calculable 

WF020 Client 10 33800102 33B001020 
Laboratory 10 MB080013 MB080015 
Collection Date 6/6/96 6/8/96 

Acetone 5 ugfKg 5 ugfKg 0 
Methylene chloride NO 1 ugfKg Not calculable 

Oi-n-butylphthalate 66 ugfKg 45 ugfKg 21 
Bis(2-ethylhexyl) phthalate 760 ugtKg 370U ugfKg Not calculable 
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Table VI 
Summary of Surrogate Recoveries 

Subsurface 5011 Investigation, Phase liB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

# of 
SOG Client 10 Compound Percent Recovery QC limits Samples Quallfle, 

WF016 All samples Volatiles All within ac limits - - None 
All samples Semivolatiles All within ac limits - - None 
All samples Pesticides/PCBs All within ac limits - - None 

WF017 All samples Volatiles All within ac limits - - None 
All samples Semivolatiles All within ac limits - - None 

Pesticides/PCBs 6 
12ROOfOI Decachlorobiphenyl 57 60-150 UJ (all detects) 

Decachlorobiphenyl 56 60-150 UJ (all detects) 
31 ROOI 01 Decachlorobiphenyl 27 60-150 UJ (all detects) 

Decachlorobiphenyl 27 60-150 UJ (all detects) 
12B00101O T etrachloro-m-xylene 58 60-150 UJ (all detects) 
12800102 Tetrachloro-m-xylene 55 60-150 UJ (all detects) 

Tetrachloro-m-xylene 56 60-150 UJ (all detects) 
31800603 Tetrachloro-m-xylene 46 60-150 UJ (all detects) 

Decachlorobiphenyl 54 60-150 UJ (all detects) 
Tetrachloro-m-xylene 49 60-150 UJ (all detects) 
Decachlorobiphenyl 53 60-150 UJ (all detects) 

31800604 Tetrachloro-m-xylene 52 60-150 UJ (all detects) 
Decachlorobiphenyl 58 60-150 UJ (all detects) 
Tetrachloro-m-xylene 54 60-150 UJ (all detects) 

WF018 All sampJes Volatiles All within ac limits - . None 
All samples Semivolatiles All within ac limits - - None 

WF019 All samples Volatiles All within ac limits - . None 
All samples Semivolatiles All within ac limits - - None 

WF020 All samples Volatiles All within ac limits - - None 

33800305 Semivolatiles 1 
2-Fluorophenol 0 25-121 A (all compounds) 
Phenol-d5 0 24-113 A (aU compounds) 
2-Chlorophenol-d4 0 20-130 A (all compounds) 
1,2-Dichlorobenzene-d4 0 20-130 A (all compounds) 
Nitrobenzene-d5 0 23-120 A (aU compounds) 
2-Fluorobiphenyl 0 30-115 A (all compounds) 
2,4,6-T ribromophenol 0 19-122 A (al/ compounds) 
T erphenyl-dl4 0 18-137 A (all compounds) 

Notes: J = estimated value 
UJ = undetected, but number that is reported as the quantification limit is an eslimated value. 

) 



Table VII 
Summary of Compounds exceeding Instrument Calibration 

Subsurface SoU ·Iriveitlgatlori, Phase liB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

SOG Date Compound Criteria Qualifier 

Initial Calibration Continuing 
%RSD Calibration ~ 

WF016 5/31/96 Chloromethane 48.8 26.5 UJ 

6/1/96 Chloromethane 42.0 - UJ 

6/2/96 Chloromethane - 37.6 UJ 

6/3/96 Chloromethane - 33.4 UJ 

6/6/96 4-Nitroaniline - 29.2 UJ 
Di-n-octylphthalate - 25.2 UJ 

6/12/96 Endrin aldehyde 21.4 - J 

WF017 5/31/96 Chloromethane 48.8 26.5 UJ 

6/1/96 Chloromethane 42.0 - UJ 

6/2/96 Chloromethane - 37.6 UJ 

6/3/96 Chloromethane - 33.4 UJ 

6/4/96 Chloromethane - 64.3 UJ 
Chloroethane - 37.9 UJ 

6/4/96 Chloromethane - 62.2 UJ 

6/6/96 4-Nitroaniline - 29.2 UJ 
Di-n-octylphthalate - 25.2 UJ 

617196 Butylbenzylphthalate - 26.8 UJ 
3.3' -Dichlorobenzidine - 32.9 UJ 
Bis(2-ethylhexyl) phthalate - 27.4 UJ 

6/12/96 Endrin aldehyde 21.4 - J 

WF018 5/31/96 Chloromethane 48.8 26.5 UJ 

6/1/96 Chloromethane 42.0 - UJ 

6/4/96 Chloromethane - 64.3 UJ 
Chloroethane - 37.9 UJ 

6/6/96 4-Nitroaniline - 29.2 UJ 
Di-n-octylphthalate - 25.2 UJ 

WF019 All Volatiles - - NOM] 
6/11/96 Hexachlorobenzene - 30.8 UJ 
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Table VII 
Summary of Compounds exceeding Instrument Calibration 

Subsurface Soli Investigation, Phase liB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG Date Compound Criteria Qualifier 

Initial Calibration Continuing 
'lIf.RSD Calibration %D 

WF020 All Volatiles . . None 

6/26/96 Bis(2-ethylhexyl) phthalate - 28.6 UJ 
Di-n-octylphthalate . 33.8 UJ 

Notes: %RSD = percent Relative Standard Deviation for initial calibrations 

%0 = percent Difference for continuing calibrations 

J = the compound was positively identified; the associated numerical value is the approximate concentration of the 
compound in the sample, either because its concentration was lower than the QL (laboratory 'J' flag), or because QC 
criteria were not met (validation 'J'). 

UJ = the compound was not detected above the reported sample QL However, the reported sample QL is 
approximate; the compound concentration may not reliably be presumed to be less than the QL value. 

R = the sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet quality 
control criteria. The presence or absence of the compound cannot be verified. 
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Table VIII 
Summary of Method Blank Contamination 
Subsurface 5011 Investigation, Phase liB 

NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG Compound Concentration Associated Samples 

WF016 Acetone 2 ug/Kg 8KB00101 
81<800401 
81<8004010 
8KBOO402 
8KB00201 
8KBOO202 
8KB00301 
8K800302 
8KB00501 
8KB00502 
8K800601 
8KB00602 

Acetone 1 ug/Kg BKB006020 

Bis (2-ethylhexyl) phthalate 12 ug/L BKR00201 
8KF00101 

Pestcides/PCBs NO -
WF017 Acetone 1 ug/Kg 31B00601 

31800605 
12800101 
128001010 
12800102 
31800702 

0. 31800703 
31800704 
31 B00705 
31 B00801 
31800802 
31 B00803 

Acetone 2 ug/Kg 31800701 
31 B00804 
31 B00805 

Acetone 2 ug/Kg 31 B008030L 
31 B00804DL 

Bis(2-ethylhexylphthalate 2 ug/L 31 R001 01 

Bis (2-ethylhexylphthalate 2 ug/L 12R00101 

Pesticides/PCBs NO -

.. ' 
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Table VIII 
Summary of Method Blank Contamination 
Subsurface Soli Investigation, Phase liB 

NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG Compound Concentration Associated Samples 

WF018 Acetone 2 uglKg 30800201 
30800203 

Acetone 2 uglKg 
30800202 
308002020 
30800101 
30800102 
30800103 

8is(2-ethylhexyl) phthalate 43 uglKg 30800201 
30800202 
30800203 
308002020 
30800101 
30800102 
30800103 

WF019 Methylene chloride 5 uglKg 30800501 
Acetone 5 uglKg 30800502 

30800503 
308005020 
30800401 
30800402 
30800403 

Acetone 5 uglKg 30800601 
30800602 
30800603 
308006020 
30800301 
30800302 
30800303 
30800305 

8is (2-ethylhexyl) phthalate 1 uglL 30R00201 

8is (2-ethylhexyl) phthalate 59 uglKg 30800601 
30800602 
30800603 
308006020 
30800301 
30800302 
30800303 
308003030L 
30800305 
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Table VIIi 
Summary of Method Blan~ Contamination 
Subsurface Soli Investigation, Phase liB 

NAS Whiting Field, Milton Florida 

Organic Compounds 

SOG . Compound Concentration Associated Samples 

WF020 Acetone 5 ug/Kg 33B00301 
33B00302 
33BOO303 
33BOO304 
33BOO305 
336003020 
33B00201 
33600202 
33BOO203 
33B00101 
33B00102 
33B00103 
33B001020 

Bis(2-ethylhexyl) phthalate 6ug/L 33ROO101 

Bis(2-ethylhexyl) phthalate 43 ug/Kg 33B00301 
33BOO302 
33BOO303 
33BOO304 
33B003020 
33B00201 
33B00202 
33BOO203 
33B00101 r-\ 33B00102 

I ' 33B00103 
33B001020 

Bis (2-ethylhexylphthalate 300 ug/Kg 33BOO305RE 
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Table IX 
Summary of Field Blank Contamination 
Subsurface Soli Investigation, Phase liB 

NAS Whiting Field, Milton Florida 
,-" , ,,~ 

Organic Compoands 

ISDG I Parameter I Concentration I Qualifier I 
.. 

WF016 Client ID: BKR00201 
Laboratory ID: RB583008 
Collection Date: 5/20/96 
Type: Equipment Rinsate 

Acetone 2 ug/l None 

Di-n-butytphthalate 8 ug/l None 
Bis(2-ethythexyl) phthalate 3 ugfl 10U ug/l' 

Pesticides/PCBs ND None 

WF016 Client ID: BKT00201 
Laboratory 10: RB583010 
Collection Date: 5/20/96 
Type: Trip Blank 

Methylene chloride 1 ug/l None 
Acetone 13 ug/l None 

WF016 Client ID: BKF00101 
laboratory ID: RB583009 
Collection Date: 5/20/96 
Type: Source Blank 

Acetone 23ug/L None 

Di-n-butylphthalate 9 ugfl None 
Bis (2-ethylhexyl) phthalate 3 ugfl 10U ug/l' 

Pesticides/PCBs NO None 

WF017 Client ID: 12ROO101 
laboratory 10: RB592022 
Collection Date: 5/21/96 
Type: Rinsate 

Acetone 8ugfl None 

Di-n-butylphthalate 9 ug/l None 
Bis(2-ethylhexyl)phthalate 15 ug/l 15U ug/l' 
Butylbenzylphthalate 2 ug/l None 

Pesticides/PCBs NO None 

WF017 Client ID: 31ROO101 
Laboratory 10: RB592020 
Collection Date: 5/22/96 
Type: 

Acetone 17 ug/l None 

Di-n-butylphthalate 6 ugfl None 
Bis (2-ethythexyl) phthalate 6ug/l 10U ugfl' 

Pesticides/PCBs NO None 

/~. 
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Table IX 
Summary of Field Blank Contamination 
Subsurface SoU Invesllgation,Phase liB 

NAS Whiting Field, Milton Florida 

Organic Compounds 

ISDG I Parameter I Concentration I Qualifier ==:J 
WF017 Client 10: 31 T00301 

Laboratory 10: RB592021 
Collection Date: 5/22/96 
Type: Trip Blank 

Acetone 4 ugfL None 

WF017 Client 10: BKT00301 
Laboratory 10: RB592023 
Collection Date: 5/21/96 
Type: Trip Blank 

Acetone 3 ugfL None 

WF018 Client 10: 30TOO101 
Laboratory 10: RB602011 
Collection Date: 5/23/96 
Type: Trip Blank 

Methylene chloride 3 ugfL None 
Acetone 10 ugfL None 

WF018 Client 10: 30ROO101 
Laboratory 10: RB602010 
Collection Date: 5/23/96 
Type: Rinsate 

Acetone 6ugfL None 

Oi-n-butylphthalate 9 ug/L None 

WF019 Client 10: 30TOO201 
Laboratory 10: MB047011 
Collection Date: 6/4/96 
Type: Trip Blank 

Volatiles NO None 

WF019 Client 10: 30TOO301 
Laboratory 10: MB068002 
Collection Date: 6/5/96 
Type: Trip Blank 

Volatiles NO None 

WF019 Client 10: 30ROO201 
Laboratory 10: MB047010 
Collection Date: 6/4/96 
Type: Rinsate 

Volatiles NO None 

Oi-n-butylphthalate 3 ug/L None 
Bis(2-ethylhexyl) phthalate 4 ug/L tOU ugfL' 
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Table IX 
Summary of Field Blank Contamination 
Subsurface Soli Investigation, Phase liB 

NAS Whiting Field, Milton Florida 

Organic Compounds 

SOG Parameter I Concentration f Qualifier 

WF019 Client 10: 30R00301 
Laboratory 10: MB068001 
Collection Date: 6/5/96 
Type: Rinsate 

Methylene chloride 3ug/L None 

Oi-n-butylphthalate 7 ug/L None 
Bis (2-ethylhexyl) phthalate 4 ug./L None 

WF019 Client 10: 30FOO101 
Laboratory 10: MB068003 
Collection Date: 6/5/96 
Type: Source Blank 

Acetone 29 ug/L None 

Oi-n-butylphthalate 13 ug/L None 

WF020 Client 10: 33TOO101 
Laboratory 10: MB080017 
Collection Date: 6/6/96 
Type: Trip Blank 

Volatiles NO None 

WF020 Client 10: 33ROO101 
Laboratory 10: MB080016 
Collection Date: 6/6/96 
Type: Rinsate 

Acetone 15 ug/L None 

Oi-n-butylphthalate 13 ug/L None 
Bis(2-ethylhexyl)phthalate 3 ug/L 10U ug/L' 

'= sample result was modified based on an associated method 
blank concentration. 

Note: see detailed data validation report for the discrete qualifiers. 
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Summary of Percent Recoveries (%R) and Relative Percent Differences (RPD) for Matrix Spike and laboratory Duplicate Samples 

Subsurface Soil Investigation, Phase liB 
NAS Whiting Field, Milton Florida 

Inorganic Analyles 

Criteria % Recovery 

SOG Client 10 Analyte % Recovery RPO MS MSO RPO Quallner 

WF016 BK800401 All melals - - - - - None 
Cyanide - - - - - None 

I WF016 I BKR00201 I Metals I - I - I · I - I - I None I I WF016 I BKF00101 I Cyanide I - I . I - I - I · I None I 
WF017 31800601 Lead 75-125 :535 179.2 - 49.3 J 

Cyanide - . - - · None 

WF018 30800202 Lead - - - - I · None 

WF019 30800502 Lead - - · - I - None 

WF019 30F00101 Lead - - · - I · None 

WF019 30800601 Lead 75·125 - 66.4 - I · J 

WF020 33800302 Lead . - - - I · None 
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Table XI 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Subsurface Soil Investigation, Phase liB 
NAS Whiting Field, Milton Florida 

SDG Inorganic Analytes RPD 

WF016 Client 10 BKB00401 BKB004010 
Laboratory 10 RB583003 RB583004 
Collection Oate 5/20/96 5/20/96 

Aluminum 3600 mg/Kg 2290 mg/Kg 44 

Arsenic 0.54 mg/Kg 0.79 mg/Kg 38 
Barium 7.2 mg/Kg 6.4 mg/Kg 12 
Beryllium NO 0.07 mg/Kg Not calculable 
Calcium 194 mg/Kg 203 mg/Kg 5 
Chromium 3.2 mg/Kg 2.4 mg/Kg 29 
Co batt 0.77 mg/Kg 0.58 mg/Kg 28 
Copper 1.8 mg/Kg 1.7 mg/Kg 6 
Iron 2220 mg/Kg 1660 mg/Kg 29 
Lead 1.4 mg/Kg 2.4 mg/Kg 53 
Magnesium 114 mg/Kg 93.0 mg/Kg 20 
Manganese 19.5 mg/Kg 14.5 mg/Kg 29 
Nickel 1.5 mg/Kg NO Not calculable 
Potassium 84.5 mg/Kg NO Not calculable 
Sodium 27.6 mg/Kg 22.5 mg/Kg 20 
Vavadium 4.9 mg/Kg 3.4 mg/Kg 36 
Zinc 3.9 mg/Kg 2.7 mg/Kg 36 
Cyanide 0.10 mg/Kg 0.13 mg/Kg 26 

WF016 Client 10 BKBOO602 BKB006020 
Laboratory 10 RB583016 RB583017 
Collection Date 5/21/96 5/21/96 

Aluminum 5040 mg/Kg 6050 mg/Kg 18 
Arsenic 1.4 mg/Kg 0.95 mg/Kg 38 
Barium 5.2 mg/Kg 5.9 mg/Kg 13 
Calcium 210 mg/Kg 195 mg/Kg 7 
Chromium 4.5 mg/Kg 4.7 mg/Kg 4 
Copper 2.0 mg/Kg 2.3 mg/Kg 14 
Iron 3430 mg/Kg 3820 mg/Kg 11 
Lead 1.8 mg/Kg 1.7 mg/Kg 6 
Magnesium 97.6 mg/Kg 111 mg/Kg 13 
Manganese 9.5 mg/Kg 11.1 mg/Kg 16 
Nickel 1.6 mg/Kg NO Not calculable 
Sodium 28.6 mg/Kg 26.2 mg/Kg 9 
Vanadium 10.3 mg/Kg 11.3 mg/Kg 9 
Zinc 3.2 mg/Kg 3.1 mg/Kg 3 
Cyanide 0.13 mg/Kg 0.16 mg/Kg 21 
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Table XI 
Summary of Relative Percent Differences (Rr:»D) for Original and Field Duplicate Samples 

",';,_,'i'ii!fl{jJo:.";'.,."",.. ... " ' 

Subsurface Soil In\iestigatioii, Phase liB 
NAS Whiting Field, Milton Florida 

SOG Inorganic Analytes RPO 

WF017 Client ID 31 B00801 31B00801D 
Laboratory ID RB295OO1 RB592006 
Collection Date 5/21/98 5/21/96 

Aluminum 1580 mg/Kg 1760 mg/Kg 11 
Arsenic 0.44 mg/Kg 0.29 mg/Kg 41 
Barium 7.4 mg/Kg 9.6 mg/Kg 26 
Beryllium 0.07 mg/Kg 0.07 mg/Kg 0 
Cadmium 0.52 mg/Kg 0.68 mg/Kg 27 
Calcium 237 mg/Kg 297 mg/Kg 22 
Chromium 3.9 mg/Kg 5.4 mg/Kg 32 
Copper 11.4 mg/Kg 13.6 mg/Kg 18 
Iron 1120 mg/Kg 1310 mg/Kg 16 
Lead 6.3 mg/Kg 7.0 mg/Kg 11 
Magnesium 83.5 mg/Kg 98.7 mg/Kg 17 
Manganese 9.2 mg/Kg 11.3 mg/Kg 20 
Mercury 0.07 mg/Kg 0.08 mg/Kg 13 
Selenium 0.14 mg/Kg NO mg/Kg Not calculslble 
Silver 1.1 mg/Kg 1.7 mg/Kg 43 
Sodium 23.5 mg/Kg 26.3 mg/Kg 11 
Vanadium 2.2 mg/Kg 2.4 mg/Kg 9 
Zinc 11.0 mg/Kg 15.9 mg/Kg 36 
Cyanide 0.10 mg/Kg NO Not calculclble 

WF017 Client ID 12B00101 12B00101D 
Laboratory ID RB592007 RB592008 
Collection Date 5/21/98 5/21/96 

r'\ , ' 

Aluminum 25400 mg/Kg 8890 mg/Kg 96 
Arsenic 5.3 mg/Kg 1.2 mg/Kg 126 
Barium 18.0 mg/Kg 14.5 mg/Kg 22 
Beryllium 0.20 mg/Kg NO Not calculable 
Cadmium 0.57 mg/Kg NO Not calculable 
Calcium 495 mg/Kg 552 mg/Kg 11 
Chromium 19.9 mg/Kg 9.1 mg/Kg 74 
Copper 6.3 mg/Kg 2.9 mg/Kg 74 
Iron 16100 mg/Kg 8620 mg/Kg 61 
Lead 4.7 mg/Kg 3.4 mg/Kg 32 
Magnesium 170 mg/Kg 96.7 mg/Kg 55 
Manganese 7.7 mg/Kg 4.9 mg/Kg 44 
Mercury 0.04 mg/Kg 0.04 mg/Kg 0 
Nickel 2.5 mg/Kg NO Not calculable 
Potassium 81.2 mg/Kg NO Not calcul,able 
Sodium 49.8 mg/Kg 33.4 mg/Kg 39 
Vanadium 41.7 mg/Kg 26.5 mg/Kg 45 
Zinc 3.6 mg/Kg 3.7 mg/Kg 3 
Cyanide NO NO None 

WF018 Client ID 30B00202 30B00202D ] Laboratory ID RB602002 RB602005 
Collection Date 5/23/98 5/23/98 

Lead 1.8 mg/Kg 1.9 mg/Kg 5 

WF019 Client ID 30B00502 30B00502D 
Laboratory ID MB047002 MB047005 
Collection Date 8/4/98 8/4/98 

Lead 4.3 mg/Kg 3.9 mg/Kg 10 

WF019 Client ID 30B00802 30B00602D 
Laboratory ID MB088005 MB088009 
Collection Date 8/5/98 8/5/98 

Lead 4.5 mg/Kg 5.0 mg/Kg 11 
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Table XI 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Subsurface Soil Investigation, Phase liB 
NAS Whiting Field, Milton Florida 

SDG Inorganic Analytes RPD 

WF020 Client 10 33B00302 33B00302D 
Laboratory 10 MB080002 MB080007 
Collection Date 6/6/96 6/6/96 

Lead 7.8 mg/Kg 7.1 mg/Kg 9 

WF020 Client 10 33B00102 33B00102D 
Laboratory 10 MB080013 MB080015 
Collection Date 6/6/96 6/6/96 

Lead 7.2 mg/Kg 8.0 mg/Kg 11 
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Table)CII 
Summary of Analytes Exceeding Instrument Calibration 

Subsurface Soil Investigation, Phase liB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SDG Date Analyte Criteria Quallfil!r 

Initial Callbndion I Continuing 
T Calibration %R 

1 WF016 I All I All metals I - I - I None~ - - None Cyanide 

I WF017 I All I All metals I - I - I None~ - - None Cyanide 

I WF018 I All I Lead I - I - I None~ 
I WF019 I All I Lead I - I - I None I 
I WF020 I All I Lead I - I - I None~ 

Notes: r = correlation coefficient for initial calibrations 

%R = percent recovery for continuing calibrations 

J = the analyte was positively identified; the associated numerical value is the approximate concentration of the 
analyte in the sample because QC criteria were not met (validation 'J'). 

UJ = theanalyte was not detected above the reported sample IDL However. the reported sample is appmximate; 
the analyte concentration may not reliably be presumed to be less than the IDL value. 

R= the sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet 
quality control criteria. The presence or absence of the analyte cannot be verified . 

.. ' 
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Table XIII 
Summary of Method Blank Contamination 
Subsurface Soil Investigation, Phase liB 

NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SDG Analyte Coneentratlon Associated Sample. 

WF016 Barium 1.760 ug/L All water samples in SOG WF016 
Iron 31.'20 ug/L 
Sodium 88.880 ug/L 
Zinc 16.920 ug/L 

Aluminum 3.309 mg/Kg All soil samples in SOG WF016 
Calcium 11.435 mg/Kg 
Copper 0.249 mg/Kg 
Iron 1.650 mg/Kg 
Sodium 5.214 mg/Kg 
Thallium 0.001 mg/Kg 
Zinc 1.342 mg/Kg 

Cyanide NO All samples in SOG WF016 

WF017 Barium 1.760 ug/L All water samples in SOG WF017 
Iron 31.120 ug/L 
Sodium 88.880 ug/L 
Zinc 16.920 ug/L 

Aluminum 3.309 mg/Kg All soil samples in SOG WF017 
Calcium 11.435 mg/Kg 
Cobalt 0.249 mg/Kg 
Copper 1.650 mg/Kg 
Sodium 5.214 mg/Kg 
Zinc 1.342 mg/Kg 

Cyanide NO All samples in SOG WF017 

I WF018 I Lead I NO I All samples in SOG WF018 I 
WF019 Lead 2.260 ug/L All water samples in SOG WF019 I 
I WF020 I Lead I NO I All samples in SOG WF020 I 
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Table XIV 
Summary of Field~lank Contamination 
Subsurface SoflMv&stlgation, Phase liB 

NAS Whiting Field, Milton Florida 

Inorganic Analytes 

ISDG I Parameter I Concentration I Qualifier ~ 
WF016 Client 10: BKR00201 

Laboratory 10: RB583008 
Collection Date: 5/20/96 
Type: Rinsate 

Barium 1.8 ug/L 1.7U ug/L' 
Iron 5.6 ug/L 5.6U ug/L' 
Lead 2.3 ug/L None 
Sodium 57.5 ug/L 57.5U ug/L' 
Zinc 3.0 ug/L 3.0U ug/L' 
Cyanide 1.8 ug/L None 

WF016 Client 10: BKF00101 
Laboratory 10: RB583009 
Collection Date: 5/20/96 
Type: Source Blank 

Iron 6.4 ug/L 6.4U ug/L' 
Sodium 52.9 ug/L 52.9U ug/L' 
Zinc 3.8 ug/L 3.8U ug/L' 

Cyanide NO None 

WF017 Client 10: 31R00101 
Laboratory 10: RB592020 
Collection Date: 5/22/96 
Type: Rinsate 

Aluminum 86.5 ug/L None 
Barium 2.3 ug/L 2.3U ug/L' 
Calcium 503 ug/L None 
Chromium 11.3 ug/L None 
Copper 1.4 ug/L None 
Iron 132 ug/L 132U ug/L' 
Lead 0.60 ug/L None 
Magnesium 66.2 ug/L None 
Manganese 3.8 ug/L None 
Sodium 264 ug/L None 
Zinc 7.8 ug/L 7.8U ug/L' 
Cyanide NO None 

WF017 Client 10: 12R00101 
Laboratory 10: RB592022 
Collection Date: 5/21/96 
Type: Rinsate 

Aluminum 19.1 ug/L None 
Barium 1.8 ug/L 1.8U ug/L' 
Calcium 86.5 ug/L None 
Iron 15.6 ug/L 15.6U ug/L' 
Lead 0.60 ug/L None 
Magnesium 30.5 ug/L None 
Sodium 59.8 ug/L None 
Zinc 3.8 ug/L 3.SU ug/L' 
Cyanide NO None 
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Table XIV 
Summary of Field Blank Contamination 
Subsurface Soil Investigation, Phase liB 

NAS Whiting Field, Milton Florida 

Inorganic AnaJytes 

SOG Parameter I Concentration I Qualifier 

WF018 Client 10: 30ROO101 
Laboratory 10: RB602010 
Collection Date: 5/23/96 
Type: Rinsate 

Lead NO None 

WF019 Client 10: 30ROO201 
Laboratory 10: MB047010 
Collection Date: 6/4/96 
Type: Rinsate 

Lead ND None 

WF019 Client 10: 30ROO301 
Laboratory 10: MB068001 
Collection Date: 6/5/96 
Type: Rinsate 

Lead NO None 

WF019 Client 10: 30FOO101 
Laboratory 10: MB068003 
Collection Date: 6/5/96 
Type: Source Blank 

Lead 2.1 ug/L 2.1U ug/L' 

WF020 Client 10: 33ROO101 
Laboratory 10: MB080016 
Collection Date: 6/6/96 
Type: Rinsate 

Lead 1.6 ug/L None 

1 = sample result was modified based on an associated method blank concentration. 

Note: see detailed data validation report for the discrete qualifiers. 
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WF016 Volatiles 
SemillClatiles 
Pesticides/PCBs 
Metals 
Cyanide 

WF017 Volatiles 
Semi volatiles 
Pesticides/PCBs 
Metals 
Cyanide 

WF016 Volatiles 
Semi volatiles 
Lead 

WF019 Volatiles 
Semivolatiles 
Lead 

WF020 Volatiles 
Semivolatiles 
Lead 

Table XV 
Sample Event PARCC Summary 

Subsurface Soli Investigation, Phase liB 
NAS Whiting Field, Milton, Florida 

Acceptable Acceptable Acceptable 
Acceptable Acceptable Acceptable 
Acceptable Acceptable Acceptable 
Acceptable Acceptable Acceptable 
Acceptable Acceptable Acceptable 

Acceptable Acceptable Acceptable 
Acceptable Acceptable Acceptable 
Acceptable Acceptable Acceptable 
Acceptable Acceptabl e Acceptable 
Acceptable Acceptable Acceptable 

Acceptable Acceptable Acceptable 
Acceptable Acceptable Acceptable 
Acceptable Acceptable Acceptable 

Acceptable Acceptable Acceptable 
Acceptable Acceptable Acceptable 
Acceptable Acceptable Acceptable 

Acceptable Acceptable Acceptable 
Acceptable Acceptable Acceptable 
Acceptable Acceptable Acceptable 

'Cumulative of sampling and analytical components. 
'Analytical component. 
'Samples results rejected for database purposes were not used in the completeness calculation. 

100 Acceptable 
100 Acceptable 
100 Acceptable 
100 Acceptable 
100 Acceptable 

1003 Acceptable 
100 Acceptable 
100 Acceptable 
100 Acceptable 
100 Acceptable 

100 Acceptable 
100 Acceptable 
100 Acceptable 

100 Acceptable 
1003 Acceptable 
100 Accepliable 

100 

'-~ 100 Acceptable 
100 Acceptable 

Notes: All completeness is expressed as the ratio of number of sample results considered usable (i.e., not qualified as rejected) to the total number of 
sample results. 

% = percent 
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SDG#: WFOO6 Sample Delivery Group Versus Sample Identification LOC#: 1179A 

Project Name: NAS Whiting Field Parameters/Analytical Method Job#: 8532 .. 20 

ac Date 
Client 10 # Lab 10 # Type Matrix Collected VOA SVOA Pesticides/PCBs Metals Cyanide TRPH 

OH00101 G8B64oo1 TB water 12-5-95 X 

01500101 G8B64oo2 soil 12-5-95 X X X X X 

01500201 GBB64003 soil 12-5-95 X X X X X 

01500301 GBB64004 soil 12-5-95 X X X X X 

01500401 GB864005 soil 12-5-95 X X X X X 

01500501 G8864006 soil 12-5-95 X X X X X 

02500401 G8B64007 FD soil 12-5-95 X X X X X 

025004010 G8B6400B FD soil 12-5-95 X X X X X 

02500401 DOL G8864008DL soil 12-5-95 X 

02T00101 G8876001 TB water 12-6-95 X 

02500101 G8B76002 soil 12-6-95 X X X X X 

02500201 G8876003 soil 12-6-95 X X X X X 

02500301 G8876004 soil 12-6-95 X X X X X 

02500501 G8876005 soil 12-6-95 X X X X X 

09500101 G8B76006 soil 12-6-95 X X X X X X 

09500201 G8876007 soil 12-6-95 X X X X X X 

09500401 G8B76008 soil 12-6-95 X X X X X X 

09500501 G8B76009 soil 12-6-95 X X X X X X 

09500301 G8876010 FO soil 12-6-95 X X X X X X 

095003010 G8B76011 FO soil 12-6-95 X X X X X X 

01 R00101 G8876012 A water 12-6-95 X X X X X X 

01 F00101 G8876013 5B water 12-6-95 X X X X X X 

02500401MS G8864007MS M5 soil 12-5-95 X X X X X 

T8 "" Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSO = Matrix Spike Duplicate 
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Table I 

SDG#: WFOO6 Sample Delivery Group Versus Sample Identification LDC#: 1779A 

Project Name: NAS Whiting Field Parameters! Analytical Method Job#: 8532-20. 

ac Date 
Client 10 # Lab 10 # Type Matrix Collected VOA SVOA Pesticides/PCBs Metals Cyanide TRPH 

02Soo401 MSD G8864oo7MSD MSD soil 12·5·95 X X X X X 

09Soo101MS G8876006MS MS soil 12·6·95 X 

09Soo101DUP G8876006MSD DUP soil 12·6·95 X 

T8 ... Trip Blank, R:: Rinsale, SB:: Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate 
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SDG#: WFOO7 Sample Delivery Group Versus Sample Identification LDC#: 1779B 

Project Name: NAS Whiting Field Parameters/Analytical Method Job#: 8532·20 

QC Date 
Client 10 # Lab 10 # Type Matrix Collected VOA 5VOA Pesticides/PCBs Metals Cyanide TRPH 

10T00101 G8889001 TB water 12-7-95 X 

10500101 G8889002 FD soil 12-7-95 X X X X X X 

105OO101R G8889002R soil 12-7-95 X 

105001010 G8889003 FD soil 12-7-95 X X X X X X 

10S00401 G8889004 soil 12-7-95 X X X X X X 

lOS00601 G8889005 soil 12-7-95 X X X X X X 

12Soo301 G8889006 soil 12-7-95 X X X X X X 

12Soo101 G8889007 soil 12-7-95 X X X X X X 

12Soo601 G8889008 soil 12-7-95 X X X X X X 

10R00101 G8889009 R water 12-7-95 X X X X X X 

13T00101 G8895001 TB water 12-8-95 X 

13SOO101 G8895OO2 soil 12-8-95 X X X X X 

13SOO201 G8895OO3 soil 12-8-95 X X X X X 

13Soo301 G8895OO4 soil 12-8-95 X X X X X 

13S00401 G8895OO5 soil 12-8-95 X X X X X 

13SOO501 G8895006 soil 12-8-95 X X X X X 

14S00101 G8895007 FD soil 12-8-95 X X X X X 

14S00101D G8895OO8 FD soil 12-8-95 X X X X X 

14S00201 G8895009 soil 12-8-95 X X X X X 

14S00301 G8895010 soil 12-8-95 X X X X X 

1OS00101MS G8889002MS MS soil 12-7-95 X X X X X 

10Soo101MSD G8889002MSD MSD soil 12-7-95 X X X X X 

10S00101RMS G8889002RMS MS soil 12-7-95 X 

T8 = Trip Blank, R = Rinsste, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate 
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Taule I 

SDG#: WFOO7 Sample Delivery Group Versus Sample Identification LDC#: 1779$. 

Project Name: NAS Whiting Field Parameters/Analytical Method Job#: 8532-2C>· 

ac Date 
Client 10 # Lab ID # Type Matrix Collected VOA SVOA Pesticides/PCBs Metals CyanIde TRPH 

. 
10S00101RMSD G8889002RMSD MSD soil 12-7-95 X 

TP -,Trip Blank. R = Rinsate. SB = Source Blank, FD = Field Duplicate, MS = Matr'" ~oike. MSD = Matrix Spike Duplicate 

) ) 
.' 
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SDG#: WFOO8 Sample Delivery Group Versus Sample Identification LDC#: 17790 

Project Name: NAS Whiting Field Parameters/Analytical Method Job#: 8532·20 

ac Dale 
Client ID # lab ID # Type Matrix Collected VOA SVOA Pesticides/PCBs Metals Cyanide 

15T00101 G8913OO1 T8 water 12-9-95 X 

15S02OO1 G8913OO2 FD soil 12-9-95 X X X X X 

15S02oolO G8913OO3 FD soil 12-9-95 X X X X X 

15S02101 G8913004 soil 12-9-95 X X X X X 

15S02201 G8913OO5 soil 12-9-95 X X X X X 

15S02301 G8913006 soil 12-9-95 X X X X X 

15S02401 G8913OO7 soil 12-9-95 X X X X X 

15S02501 G8913OO8 soil 12-9-95 X X X X X 

15S01501 G8913009 soil 12-9-95 X X X X X 

15S01401 G8913010 soil 12-9-95 X X X X X 

15S01301 G8913011 soil 12-9-95 X X X X X 

15S01601 G8913012 soil 12-10-95 X X X X X 

15S01701 G8913013 FD soil 12-10-95 X X X X X 

15S01701O G8913014 FD soil 12-10-95 X X X X X 

15501801 G8913015 soil 12-10-95 X X X X X 

15S01901 G8913016 soil 12-10-95 X X X X X 

15S00901 G8913017 soil 12-11-95 X X X X X 

15S00901RE G8913017RE soil 12-11-95 X 

15ROO101 G8913020 R water 12-11-95 X X X X X 

15S02OO1MS G8913OO2MS MS soil 12-9-95 X X X X X 

15S02OO1 MSD G8913002M5D MSD soil 12-9-95 X X X X X 

T8 = Trip Blank, R = Rinsate, S8 = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate 
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SDG#: WFOO9 Sample Delivery Group Versus Sample Identification LDC#: 11790 

Project Name: NAS Whiting Field Parameters/ Analytical Method Job#: 8532·20 

ac Dale 
Client 10 # Lab 10 # Type Malrlx Collecled VOA SVOA Pesticides/PCBs Melals Cyanide 

15T00201 G8914oo1 TB water 12-11-95 X 

15Soo101 G8914oo2 FD soil 12-11-95 X X X X X 

15Soo101R G8914oo2R soil 12-11-95 X 

15Soo1010 G8914oo3 FO soil 12-11-95 X X X X X 

15Soo201 G8914004 soil 12-11-95 X X X X X 

15SOO301 G8914oo5 soil 12-11-95 X X X X X 

15SOO501 G8914006 soil 12-11-95 X X X X X 

15S00401 G8914oo7 soil 12-11-95 X X X X X 

15S00601 G8914oo8 soil 12-11-95 X X X X X 

15Soo701 G8914009 soil 12-11-95 X X X X X 

15Soo801 G8914010 soil 12-11-95 X X X X X 

15S01201 G8914011 soil 12-11-95 X X X X X 

15R00201 G8914012 R water 12-11-95 X X X X X 

15S01101 G8914013 soil 12-10-95 X X X X X 

15S01OO1 G8914014 soil 12-10-95 X X X X X 

15Soo101MS G8914oo2MS MS soil 12-11-95 X X X X X 

15Soo101MSO G8914oo2MSO MSO soil 12-11-95 X X X X X 

15Soo101RMS G8914oo2RMS MS soil 12-11-95 X 

15Soo101RMSD G8914oo2RMSD MSD soil 12-11-95 X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate 
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SDG#: WF010 Sample Delivery Group Versus Sample Identification LDC#: 1779E 

Project Name: NAS Whiting Field Parametersl Analytical Method Job#: 8532-20 

QC Date 
Client 10 # Lab 10 # Type Matrix Collected VOA 5VOA Pesticides/PCBs Metals Cyanide 

31500101 G8924oo1 soil 12-12-95 X X X X X 

31500201 G8924oo2 soil 12-12-95 X X X X X 

31Soo301 G8924oo3 soil 12-12-95 X X X X X 

31500401 G8924004 soil 12-12-95 X X X X X 

31T00101 G8924oo5 TB water 12-12-95 X 

31R00101 G8924006 R water 12-12-95 X X X X X 

31T00201 G8938001 TB water 12-13-95 X 

31S01501 G8938oo2 FD soil 12-13-95 X X X X X 

31S015010 G8938oo3 FO soil 12-13-95 X X X X X ,. 
31501601 G8938004 soil 12-13-95 X X X X X 

31S01701 GB938oo5 soil 12-13-95 X X X X X 

31S01801 G8938006 soil 12-13-95 X X X X X 

31S01901 G8938oo7 soil 12-13-95 X X X X X 

31S01501MS GB938002MS M5 soil 12-13-95 X X X X X 

31S01501MSO GB938002MSD MSD soil 12-13-95 X X X X X 

T8 = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate 
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SDG#: WF11A Sample Delivery Group Versus Sample Identification LDC#: 1771A 

Project Name: NAS Whiting Field Parameters/Analytical Method Job#: 8532-20 

QC Date 
Client 10 # Lab 10 # Type Matrix Collected VOA SVOA Pesticides/PCBs Metals Cyanide TRPH 

09WOO101 RA903001 FD water 1-5-96 X X X X X X 

09WOO101D RA903002 FD water 1-5-96 X X X X X X 

16WOO101 RA903003 water 1-5-96 X X X X X 

09WOO101MS RA903001MS MS water 1-5-96 X X X X X X 

09WOO101MSD RA903001 MSD MSD water 1-5-96 X X X X X X 

TB = Trip Blank, A = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate 
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SDG#: WF118 Sample Delivery Group Versus Sample Identification LDC#: 1777B 

Project Name: NAS Whiting Field Parameters/Analytical Method Job#: 8532-20 

ac Date 
Client 10 # Lab 10 # Type Matrix Collected VOA SVOA Pesticides/PCBs Metals Cyanide TRPH 

12T00101 RA847oo1 TB water 1-5-96 X 

10Soo201 RA847oo2 FO soil 1-5-96 X X X X X X 

10Soo201OL RA847oo20L soil 1-5-96 X 

10Soo2010 RA847oo3 FO soil 1-5-96 X X X X X X 

10Soo301 RA847004 soil 1-5-96 X X X X X X 

10Soo301R RA847004R soil 1-5-96 X 

10SOO501 RA847oo5 soil 1-5-96 X X X X X X 

12Soo201 RA847oo6 soil 1-5-96 X X X X X X 

12S00401 RA847007 soil 1-5-96 X X X X X X 

12Soo501 RA647oo6 soil 1-5-96 X X X X X X 

12R00101 RA847012 R water 1-5-96 X X X X X X 

11T00101 RA847013 TB water 1-6-96 X 

11Soo101 RA847014 soil 1-6-96 X X X X X X 

11Soo201 RA847015 soil 1-6-96 X X X X X X 

11Soo201OL RA8470150L soil 1-6-96 X 

11SOO201R RA847015R soil 1-6-96 X 

11Soo501 RA847016 soil 1-6-96 X X X X X X 

11S00401 RA847017 soil 1-7-96 X X X X X X 

11S00301 RA847016 soil 1-7-96 X X X X X X 

10Soo201MS RA847oo2MS MS soil 1-5-96 X X X X X X 

1 OS00201 MSD RA647oo2MSD MSD soil 1-5-96 X X X X X X 

TB = Trip Blank, R = Rinsate, S8 = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate 
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SDG#: WF012 Sample Delivery Group Versus Sample Identification LDC#: 1n70 

Project Name: NAS Whiting Field Parameters/Analytical Method Job#: 8532-20 

QC Date Pesticides! TCLP 
Client 10 # Lab 10 # Type Matrix Collected VOA SVOA PCBs Metals Cyanide Lead Metals 

11500601 RA855OO1 FO soil 1-7-96 X 

115006010 RA855OO2 FD soil 1-7-96 X 

11500701 RA855OO3 soil 1-7-96 X 

11500801 RA855004 soil 1-7-96 X 

11500901 RA855OO5 soil 1-7-96 X 

11501001 RA855006 soil 1-7-96 X 

11501101 RA855OO7 soil 1-7-96 X 

11501201 RA855008 soil 1-7-96 X 

11501301 RA855009 soil 1-7-96 X 

31500401 RA855010 soil 1-7-96 X X X X X 

31500501 RA855011 FO soil 1-7-96 X X X X X 

315005010 RA855012 FD soil 1-7-96 X X X X X 

31500601 RA855013 soil 1-7-96 X X X X X 

31500701 RA855014 soil 1-7-96 X X X X X 

31501001 RA855015 soil 1-7-96 X X X X X 

31501101 RA855016 soil 1-7-96 X X X X X 

31500901 RA855017 " soil 1-7-96 X X X X X 

31500801 RA855018 soil 1-7-96 X X X X X 

31501201 RA855019 soil 1-8-96 X X X X X 

31501201A RA855019R soil 1-8-96 X 

31501301 RA855020 soil 1-8-96 X X X X X 

31 ROO201 RA855021 A water 1-8-96 X X X X X 

31500401 RA857001 soil 1-7-96 X 

TB = Trip Blank, R .. Ainsate, SB = Source Blank, FD .. Field Duplicate, MS .. Matrix 5pike, M5D = Matrix 5pike Duplicate 

) ) 
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SDG#: WF012 Sample Delivery Group Versus Sample Identification LDC#: 1n1C 

Project Name: NAS Whiting Field Parameters/Analytical Method Job#: 8532-20 

QC Date Pesticldesl TCLP 
Client 10 # Lab 10 # Type Matrix Collected VOA SVOA PCBs Metals Cyanide Lead Metal. 

31Soo501 RA857oo2 FO soil 1-7-96 X 

315005010 RA857oo3 FO soil 1-7-96 X 

31500601 RA857oo4 soil 1-7-96 X 

31500701 RA847oo5 soil 1-7-96 X 

31S01OO1 RA857006 soil 1-7,96 X 

31S01101 RA857oo7 soil 1-7-96 X 

31500901 RA857oo8 soil 1-7-96 X 

31500801 RA857009 soil 1-7-96 X 

31S01201 RA857010 soil 1-8-96 X .-

31S01301 RA857011 soil 1-8-96 J~ ', .... ,. " 

315OO501MS RA855011MS MS soil 1-7-96 X X X X X 
,,~ ~. 

315OO501MSO RA855011 MSO M50 soil 1-7-96 X X X X X 
.' -

31Soo501MS RA857oo2M5 MS soil 1-7-96 ,X 

31 S00501MSO RA857oo2M50 MSO soil 1-7-96 X 

TB = Trip Blank, R = Rlnsate, SB = Source Blank, FO = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate 
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SDG#: WF013 Sample Delivery Group Versus Sample Identification LDC#: 17770 

Project Name: NAS Whiting Field Parameters/Analytical Method Job#: 8532-"20 

ac Date Pestlcldesl 
Client 10 # Lab 10 # Type Matrix Collected VOA SVOA PCBs Metals Cyanide 

16500101 RA856oo1 FD soil 1-8-96 X X X X X 

16500501 RA856oo2 soil 1-8-96 X X X X X 

16500401 RA856oo3 soil 1-8-96 X X X X X 

16500901 RA856004 soil 1-8-96 X X X X X 

16500901R RA856oo4R soil 1-8-96 X 

16501501 RA856005 soil 1-8-96 X X X X X 

16500201 RA856006 soil 1-9-96 X X X X X 

16500301 RA856007 soil 1-9-96 X X X X X 

16500801 RA856oo8 soil 1-9-96 X X X X X 

16500801RE RA856oo8RE soil 1-9-96 X 

16500601 RA856009 soil 1-9-96 X X X X X 

16500601DL RA856009DL soil 1-9-96 X 

16501201 RA856010 soil 1-9-96 X X X X X 

16S01301 RA856011 soil 1-9-96 X X X X X 

BK5OO301 RA856012 soil 1-9-96 X X X X X 

BKS00101 RA856013 soil 1-9-96 X X X X X 

16501001 RA856014 FD soil 1-9-96 X X X X X 

165010010 RA856015 FD soil 1-9-96 X X X X X 

16T00101 RA856016 T6 water 1-9-96 X 

16R00101 RA856017 R waler 1-9-96 X X X X X 

165001010 RA856018 FD soil 1-9-96 X X X X X 

24T00101 RA871 001 T6 water 1-10-96 X 

24500101 RA871 002 soil 1-10-96 X X X X X 

TB = Trip Blank, R = Rinsate, 5B = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate 
>". 
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:J ")1 ) 
SDG#: WF013 Sample Delivery Group Versus Sample Identification LDC#: 17770 

Project Name: NAS Whiting Field Parameters/Analytical Method Job#: 8532·20 

QC Date Pesticides! 
Client ID # Lab ID # Type Matrix Collected VOA SVOA PCBs Metals Cyanide 

16S01OO1MS RA856014MS MS soil 1-9-96 X X X X X 

16S01oo1MSD RA856014MSD MSD soil 1-9-96 X X X X X 

24Soo101MS RA871OO2MS MS soil 1-10-96 X 

24SOO1 01 MSD RA871OO2MSD MSD soil 1-10-96 X 

~4 

>;~, 

"" 
-~, :N, If, 

.,:, ',(j 

"f ;#:\ 

{;A:, " 
\'j 

T8 = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate 
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SDG#: WF014 Sample Delivery Group Versus Sample Identification LDC#: 1777E 

Project Name: NAS Whiting Field Parameters/Analytical Method Job#: 8532·20 

QC Dale 
Client ID # Lab ID # Type Matrix Collected VOA 5VOA Pesticides/PCBs Metals Cyanide 

BKROO10l RA870001 R water 1·10·96 X X X X X 

BKT00101 RA870002 TB water 1·10·96 X 

16501401 RA870003 soil 1·10·96 X X X X X 

16500701 RA870004 soil 1·10·96 X X X X X 

16501101 RA870005 soil 1·10·96 X X X X X 

16501701 RA870006 soil 1·10·96 X X X X X 

16501601 RA870007 soil 1·10·96 X X X X X 

BK500201 RA870008 FD soil 1·10·96 X X X X X 

BK500201D RA870009 FD soil 1·10·96 X X X X X 

BK500S01 RA870010 soil 1·10·96 X X X X X 

8K500401 RA870011 soil 1·10·96 X X X X X 

31 B00401 RA870012 soil 1·11·96 X X X X X 

31 B00301 RA870013 soil 1·11·96 X X X X X 

31 B00201 RA870014 FD soil 1·11·96 X X X X X 

318002010 RA870015 FD soil 1·11·96 X X X X X 

31800101 RA870016 soil 1·11·96 X X X X X 

31B00501 RA870017 soil 1·11·96 X X X X X 

31T00201 RA870018 TB water 1-11-96 X 

BK500201MS RA870008MS M5 soil 1·10·96 X X X X X 

BKS00201 MSD RA870008M5D M5D soil 1·10-96 X X X X X 

TB = Trip Blank, R = Rlnsate, SB = Source Blank, FD '" Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate 

) 
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'. Lbc#: 1771F SDG#: WF015 Sample Delivery Group Versus Sample Identification 

Project Name: NAS Whiting Field Parameters/Analytical Method Job#: 8532·20 

ac Date 
Client 10 # lab 10 # Type Matrix Collected VOA SVOA Pesticides/PCBs Metals Cyanide 

COR00101 RA908oo1 R water 1·18·96. X X X X X 

COFool0l RA908oo2 SB water 1·18-96 X X X X X 

COTool0l RA908oo3 TB water 1·18·96 X 

COSool01 RA908004 FD soil 1-18·96 X X X X X 

COS00101D RA908005 FD soil 1·18·96 X X X X X 

EOSool01 RA908006 soil 1·18·96 X X X X X 

POSool01 RA908007 soil 1-18·96 X X X X X 

YOSool0l RA908oo8 soil 1·18·96 X X X X X 

SOSoo101 RA908009 soil 1-18·96 X X X X X 

WOSool01 RA908010 soil 1-18·96 X X X X X 

AOSool01 RA908011 soil 1·18·96 X X X X X 

COSool01MS RA908004MS MS soil 1·18-96 X X X X X 

COSool01MSD RA908004MSD MSD soil 1-18·96 X X X X X 

TB = Trip Blank, R = Rinsale, SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate 
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Table II 
Summary of Rejected Data (Organics) 
Surface Soil Investigation, Phase liB 

NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG fraction Sample Compound Rea.on 

WFOO6 Volatiles All samples No rejected results -
Semivolatiles All samples No rejected results -
Pesticides & PCBS All samples No rejected results -

WF007 Volatiles All samples No rejected results -
Semivolatiles All samples No rejected results -
Pesticides & PCBs All samples No rejected results -

WF008 Volatiles All samples No rejected results -
Semivolatiles All samples No rejected results -
Pesticides & PCBs All samples No rejected results -

WF009 Volatiles All samples No rejected results -
Semivolatiles 15S00201 1 ,4-Dichlorobenzene Low MS/MSD recoveries 

1.2.4-T richlorobenzene Low MS/MSD recoveries 
Acenaphthene Low MS/MSD recoveries 
Pyrene MS/MSD recoveries 

Pesticides & PCBs All samples No rejected results -

WF010 Volatiles All samples No rejected results -
Semivolatiles All samples No rejected results -
Pesticides & PCBs All samples No rejected results -

WF11A Volatiles All samples No rejected results -
Semivolatiles All samples No rejected results -
Pesticides & PCBs All samples No rejected results -

WF118 Volatiles All samples No rejected results -
Semivolatiles All samples No rejected results -
Pesticides & PCBs All samples No rejected results -

WF012 Volatiles All samples No rejected results -
Semivolatiles All samples No rejected results -
Pesticides & PCBs All samples No rejected results -

WF013 Volatiles All samples No rejected results -

Semivolatiles 16S00801 All compounds Low Surrogate recoveries 

Pesticides & PCBs All samples No rejected results -
WF014 Volatiles All samples No rejected results -

Semivolatiles All samples No rejected results -
Pesticides & PCBs All samples No rejected results -

WF015 Volatiles All samples No rejected results -
Semivolatiles All samples No rejected results -

.' 

Pesticides & PCBs COS00101 All compounds Low Surrogate recoveries 
SOS00101 All compounds Low Surrogate recoveries 
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,~' Table III 
Summary ol'Re]ect.a 'Bat~'(I~organics) 

Surface Soil Investigation, Phase liB 
NAS Whiting Field, Milton Florida 

Inorganic AnaJyt •• 

SOG Fraction Sample Analyte R ... ollt 

WF006 All metals All samples No rejected results -
Cyanide All samples No rejected results -
TRPH All samples No rejected results -

WF007 All metals All samples No rejected results -

~ Cyanide All samples No rejected results -
TRPH All samples No rejected results -

WF008 All metals All samples No rejected results -~ Cyanide All samples No rejected results -

WF009 All metals All samples No rejected results -
Cyanide All samples No rejected results -

WF010 All metals All samples No rejected results - ~ Cyanide All samples No rejected results -
WF11A All metals All samples No rejected results -~ Cyanide All samples No rejected results -

TRPH All samples No rejected results -
WF11B All metals All samples No rejected results -

~ Cyanide All samples No rejected results -
TRPH All samples No rejected results -

WF012 All metals All samples No rejected results -~ All TCL? metals All samples No rejected results -
Cyanide All samples No rejected results 

WF013 All metals All samples No rejected results -~ Cyanide All samples No rejected results -

WF014 Mercury 31 B00301 Mercury LowLCs%_1 
Cyanide All samples No rejected results 

WF015 All metals All samples No rejected results -
Cyanide All samples No rejected results -
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Table IV 
Summary of Percent Recoveries (%R) and Relative Percent Differences (RPD) for Matrix Spike/Matrix Spike Duplicates 

Surface Soil Investigation, Phase liB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

Criteria % Recovery 

SOG Client 10 Compound % Recovery RPD MS MSO RPO QualHiar 

WF006 02S00401 Volatiles - - - - - None 

Phenol 26-90 - - 92 - None 
4-Chloro-3-methylphenol 26-103 - - 104 - None 
2,4-Dinitrotoluene 28-89 - - 100 - None 
Pyrene 35-142 - 29 30 - None 

Pesticides & PCBs - - - - - None 

WF007 10S00101 Volatiles - - - - - None 

4-Chloro-3-methylphenol 26-103 - 111 - None 

Pesticides & PCBs - - - - None 

WF008 15S02001 Volatiles - - - - - None 

1 ,4-Dichlorobenzene 28-104 s27 - 14 142 None 
1,2,4-Trichlorobenzene 38-107 s23 - 12 149 None 
Acenaphthene - s19 - - 96 None 
2,4-Dinitrololuene 26-69 - 100 94 - None 
Pyrene 35-142 s36 - 6 67 None 

Pesticides & PCBs - - - - - None 

.WFOO9 15500101 Volatiles - - - - - None 

2-Chlorophenol 25-102 s50 16 - 110 None 
1,4-Dichlorobenzene 28-104 - 0 0 - R 
1,2,4-Trichlorobenzene 38-107 s23 0 3 200 R 
Acenaphthene 31-137 s19 0 9 200 R 
Pentachlorophenol 17-109 s47 10 - 127 None 
Pyrene 35-142 - 0 0 - R 

Pesticides & PCBs - - - - - None 

WFOO9 15S00101R 2,4-Dinitrotoluene 28-69 - - 95 - UJ 

) ) 
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T. IV ')= 

Summary of Percent Recoveries (%R) and Relative Percent Differences (RPD) for Matrix Spike/Matrix Spike Duplicates 
Surface Soil Investigation, Phase liB 

NAS Whiting Field, Milton Florida 

Organic Compounds 

Criteria % Recovery 

SOG ClienllO Compound % Recovery RPO MS MSO RPO Qualifier 

WF010 31S01501 Vo/atiles - - - - - -

4-Chloro-3-methylphenol 26-103 - 104 - - None 
2,4-0initrotoluene 28-89 - 94 - - None 

Pesticides & PCBs - - - - - -

WF11A 09WOO10l Vo/atiles - - - - - None 

4-Chloro-3-methylphenol 23-97 - 104 107 None 
4-Nitrophenol 10-80 - 117 119 - None 
2,4-Dinitrophenol 24-96 - 106 107 None 
Pentachlorophenol 96-103 - 120 119 - None 

Pesticides & PCBs - - - - - None 

WF11B 10S00201 Volatiles - - - - None 

Pyrene - s36 - - 39 None 

Pesticides & PCBs - - - - - None 

WF012 31S00501 Volatiles - - - - - None 

4-Nitrophenol 11-114 - 120 115 - None 

Pesticides & PCBs - - - - - None 

WF013 16S01OO1 Vo/atiles - - - - None 

Phenol 26-90 - - 96 - U 
2-Chlorophenol 25-102 - - 103 - U 
Pentachlorophenol 17-109 - - 110 - U 

Pesticides & PCBs - - - - None 

WF014 BKS00201 Volatiles - - - - - None 

Pentachlorophenol 17-109 - 133 136 - None 
4-Nitrophenol 11-114 - - 132 None 

Pesticides & PCBs - - - - - None 
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Table IV 

Summary of Percent Recoveries (%R) and Relative Percent Differences (RPD) for Matrix Spike/Matrix Spike Duplicates 
Surface Soil Investigation, Phase liB 

NAS Whiting Field, Milton Florida 

Organic Compounds 

Criteria % Recovery 

SOG Client 10 Compound % Recovery RPO MS MSD RPO Qualifier 

WF015 COSOO101 Volatiles - - - - - None 

Semivolatiles - - - - - None 

Pesticides & PCBs - - - - - None 
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Table V 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Sample!; 

Surface Soil Investigation, Phase liB 
NAS Whiting Field, Milton Florida 

SDG Organic Compounds RPD 

WF006 Client 10 02800401 028004010 
Laboratory 10 G8864007 G8864008 
Collection Date 12/5/95 12/5/95 

Voiatiles NO NO -

Semivoiatiles NO NO -

Dieldrin 8.3 8.0 4 
Alpha-chiordane 5.6 5.1 9 
Gamma-chlordane 3.5 2.9 19 

WF006 Client ID 09800301 09800301D 
Laboratory ID G8876010 GBB76011 
Collection Date 12/6/96 12/6196 

Acetone NO 5 ug/Kg Not calculable 

Semivolatiles NO NO -

Pesticides & PCBs NO NO -
WF007 Client ID 10800101 108001010 

Laboratory ID G8BB9002 G88B9003 
Collection Date 12/7/95 12/7/95 

Volatiles NO NO -

Phenanthrene 280 ug/Kg 1200 ug/Kg 124 
Fluoranthene 660 ug/Kg 2300 ug/Kg 111 
Pyrene 580 ug/Kg 1600 ug/Kg 94 
Benzo(a)anthracene 340 ug/Kg 1200 ug/Kg 112 
Chrysene 500 ug/Kg 1400 ug/Kg 120 
Sis (2-ethylhexyl) phthalate 200 ug/Kg 360U ug/Kg Not calculable 
Senzo(b)fluoranthene 480 ug/Kg 1300 ug/Kg 92 
Senzo(k)fluoranthene 360 ug/Kg 900 ug/Kg 86 
Senzo(a)pyrene 400 ug/Kg 1000 ug/Kg 86 
Indeno(1.2.3-cd)pyrene 180 ug/Kg 360 ug/Kg 67 
Senzo(g.h,i)perylene 180 ug/Kg 340 ug/Kg 62 
Anthracene 370U ug/Kg 270 ug/Kg Not calculable 
Carbazole 370U ug/Kg 100 ug/Kg Not calculable 
Oibenz(a,h)anthracene 370U ug/Kg 170 ug/Kg Not calculaloie 

Pesticides & PCBs NO NO -

WF007 Client ID 14800101 14800101D 
Laboratory ID G8B95007 G889500B 
Collection Date 12/8/95 12/8195 

Acetone 8 ug/Kg NO Not calculable 
Methylene chloride 6 ug/Kg NO Not calculable 

Semivolatiles NO NO -

Pesticides & PCBs NO NO -
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TableV .. 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Surface Soil Investigation, Phase liB 
NAS Whiting Field, Milton Florida 

/-....... 

SOG Organic Compounds RPD 

WF008 Client 10 15S02001 15S020010 
Laboratory 10 G8913002 G8913003 
Collection Oate 12/9/95 12/9/95 

Acetone 5 ug/Kg NO Not calculable 
Methylene chloride NO 5 ug/Kg Not calculable 

Semivolatiles NO NO · 

Pesticides & PCBs NO NO · 

WF008 Client 10 15S01701 15S017010 
Laboratory 10 G8913013 G8913014 
Collection Date 12/10/95 12/10/95 

Acetone 6 ug/Kg 4 ug/Kg 40 

Semivolatiles NO NO · 

Pesticides & PCBs NO NO · 

WF009 Client ID 15S00101 15S00101D 
Laboratory 10 G8914002 G8914003 
Collection Oate 12/11/95 12/11/95 

Acetone 6 ug/Kg 7 ug/Kg 15 

Bis(2-ethylhexyl)phthalate NO 1700 ug/Kg Not calculable 

Pesticides & PCBs NO NO · 

WF010 Client 10 31S01501 31S015010 
Laboratory 10 G8938002 G8938003 
Collection Date 12/13/95 12/13/95 

Acetone NO 5 ug/Kg Not calculable 

Semivolatiles NO NO · 

Pesticides & PCBs NO NO · 

WF11A Client 10 09W00101 09W001010 
L.8boratory 10 RA903001 RA903002 
Collection Oate 1/5/96 1/5/96 

Toluene 10U ug/L 1 ug/L Not calculable 

Semivolatiles NO NO · 

Pesticides & PCBs NO NO · 
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Table V 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Surface Soil lrivestlgatfon, Phase liB 
NAS Whiting Field, Milton Florida 

SDG Organic Compounds RPD 

WF11B Client 10 10S00201 10S002010 
Laboratory 10 RA847002 RA847003 
Collection Date 1/5/96 1/5/96 

Acetone 29 ug/Kg 20 ug/Kg 37 

2-Hexanone 11U ug/Kg 4 ug/Kg Not calculable 
Phenanthrene 68 ug/Kg 310 ug/Kg 128 
Di-n-butylphthalate 46 ug/Kg 380U ug/Kg Not calculable 
Fluoranthene 160 ug/Kg 420 ug/Kg 90 
Pyrene 170 ug/Kg 290 ug/Kg 52 
Butylbenzylphthalate 57 ug/Kg 380U ug/Kg Not calculable 
Benzo(a)anthracene 87 ug/Kg 190 ug/Kg 74 
Chrysene 120 ug/Kg 220 ug/Kg 59 
Bis(2-ethylhexyl) phthalate 3200 ug/Kg 140 ug/Kg 183 
Benzo(a)fluoranthene 150 ug/Kg 200 ug/Kg 28 
Benzo(k)fluoranthene 110 ug/Kg 210 ug/Kg 62 
Benzo(a)pyrene 95 ug/Kg 150 ug/Kg 45 
Indeno(1,2,3-cd)pyrene 58 ug/Kg 56 ug/Kg 4 
Acenaphthene 380U ug/Kg 40 ug/Kg Not calculable 
Anthracene 380U ug/Kg 54 ug/Kg Not calculable 
Carbazole 380U ug/Kg 84 ug/Kg Not calculable 

4,4'-DDT 7.0 ug/Kg 8.9 ug/Kg 24 
Aroclor 1254 340 ug/Kg 390 ug/Kg 14 

WF012 Client 10 31S00501 31S00501D 
Laboratory 10 RA855011 RA855012 
Collection Date 1/7/96 1/7/96 

Acetone 9 ug/Kg 8 ug/Kg 12 

Semivolatiles NO NO -

Pesticides & PCBs NO NO -

WF013 Client 10 16S00101 16S001010 
Laboratory 10 RA856001 RA856018 
Collection Date 1/8/96 1/8/96 

Acetone 4 ug/Kg 9 ug/Kg 77 

Bis(2-ethylhexyl)phthalate 45 ug/Kg 380U ug/Kg Not calculable 

4,4'-DOE 3.2 ug/Kg 2.0 ug/Kg 46 
4,4'-DDT 3.8 ug/Kg 2.7 ug/Kg 34 

WF013 Client 10 16S01001 16S010010 
Laboratory 10 RA856014 RA856015 
Collection Date 1/9/96 1/9/96 

Acetone 14 ug/Kg 4 ug/Kg 111 

Bis(2-ethylhexyl)phthalate 60 ug/Kg 58 ug/Kg 3 

Dieldrin 33 ug/Kg 60 ug/Kg 58 
4,4'-DDE 13 ug/Kg 22 ug/Kg 51 
4,4'-DDT 6.4 ug/Kg 9.0 ug/Kg 34 
Alpha-chlordane 6.8 ug/Kg 12 ug/Kg 55 
Gamma-chlordane 4.0 ug/Kg 7.9 ug/Kg 66 
Aroclor 1260 48 ug/Kg 110 ug/Kg 78 
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Table V 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Surface Soil Investigation, Phase liB 
NAS Whiting Field, Milton Florida 

SDG Organic Compounds RPO 

WF014 Client 10 BKS00201 BKS002010 
Laboratory 10 RAB7000B RAB70009 
Collection Date 1/10/96 1/10/96 

Acetone 8 ug/Kg 4 ug/Kg 67 

Bis(2-ethylhexyl)phthalate 370U ug/Kg 45 ug/Kg Not calculable 

Pesticides & PCBs NO NO -

WF014 Client 10 31800201 31 B00201 0 
Laboratory 10 RA870014 RAB70015 
Collection Date 1/11/96 1/11/96 

Acetone 3 ug/Kg 11U ug/Kg Not calculable 

Bis(2-ethylhexyl)phthalate 370U ug/Kg 48 ug/Kg Not calculable 

Pesticides & PCBs NO NO -

WF015 Client 10 COS00101 COS00101o 
Laboratory 10 RA908004 RA908005 
Collection Date 1/1B/96 1/1B/96 

Acetone 22 ug/Kg 12U ug/Kg Not calculable 

Semivolatiles NO NO -

Pesticides & PCBs NO NO -

A-24 



. 

Table VI 
.-./ 

Summary of Surrogate Recoveries 
Surface Soil Investigation, Phase liB 

NAS Whiting Field, Milton Florida 

Organic Compounds 

# of 
SDG Client ID Compound Percent Recovery QC Umits Samples Qualifier 

WF006 All samples Volatiles AU within QC limits - - None 

All samples Semivolatiles AU within QC limits - · None 

All samples Pesticides & PCBs All within QC limits - - None 

WF007 AU samples Volatiles All within QC limits - · None 

All samples Semivolatiles All within QC limits - · None 

Pesticides & PCBs 
10R00101 Decachlorobiphenyl 54 60-150 1 UJ (all compounds) 

WF008 All samples Volatiles All within QC limits · None 

All samples Semivolatiles All within QC limits · None 

Pesticides & PCBs 
15S02501 Decachlorobiphenyl 54 60-150 1 UJ (all compounds) 

WF009 All samples Volatiles All within QC limits - - None 

All samples Semivolatiles AU within QC limits - · None 

All samples Pesticides & PCBs All within QC limits - · None 

WF010 All samples Volatiles All within QC limits - · None 

All samples Semivolatiles All within QC limits · None 

Pesticides & PCBs 
31 SOOl 01 T elrachloro-m-xylene 57 60-150 1 UJ/J (all compounds) 

Tetrachloro-m-xylene 56 60-150 
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Table VI 

Summary of Surrogate Recoveries 
Surface Soil Investigation, Phase liB 

NAS Whiting Field, Milton Florida 

Organic Compounds 

# of 
SOG Client 10 Compound Percent Recovery QC Umits Samples Qualifier 

WF11A All samples Volatiles All within QC limits - - None 

All samples Semivolatiles All within QC limits - - None 

Pesticides & PCBs 
09W00101 Oecachlorobiphenyl 56 60-150 3 UJ (all compounds) 

Oecachlorobiphenyl 50 60-150 
09W00101D Oecachlorobiphenyl 58 60-150 UJ (all compounds) 

Oecachlorobiphenyl 51 60-150 
16W00101 Oecachlorobiphenyl 45 60-150 UJ (all compounds) 

Oecachlorobiphenyl 40 60-150 

WFllB All samples Volatiles All within QC limits - - None 

All samples Semivolatiles All within QC limits - - None 

Pesticides & PCBs 
12R00101 -Oecachlorobiphenyl 33 60-150 4 UJ (all compounds) 

Oecachlorobiphenyl 29 60-150 
10S00201 Oecachlorobiphenyl 56 60-150 UJ/J (all compounds) 

Oecachlorobiphenyl 55 60-150 
10S00301 Oecachlorobiphenyl 45 60-150 UJ/J (all compounds) 

Oecachlorobiphenyl 42 60-150 
11S00201 Oecachlorobiphenyl 50 60-150 UJ/J (all compounds) 

WF012 All samples Volatiles All within QC limits - - None 

All samples Semivolatiles All within QC limits - - None 

Pesticides & PCBs 54 60-150 4 UJ (all compounds) 

31 R00201 Oecachlorobiphenyl 43 60-150 
31S00901 Oecachlorobiphenyl 45 60-150 UJ/J (all compounds) 

Oecachlorobiphenyl 40 60-150 
31S01201 Oecachlorobiphenyl 48 60-150 UJ/J (all compounds) 

Oecachlorobiphenyl 50 60-150 
31S01301 Oecachlorobiphenyl 46 60-150 UJ (all compounds) 
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Taule VI )= 

Summary of Surrogate Recoveries 
Surface Soil Investigation, Phase liB 

NAS Whiting Field, Milton Florida 

Organic Compounds 

# of 
SOG Client 10 Compound Percent Recovery QC Umits Samples Qualifier 

WF013 All samples Volatiles All within QC limits - - None 

Semivolatiles 
16S00801 Nitrobenzene-d5 3 23-120 1 R 

2-Fluorobiphenyl 3 30-115 
Terphenyl-dl4 4 18-137 
Phenol-d5 2 24-113 
2-Fluorophenol 2 25-121 
2.4.6-Tribromophenol 3 19-122 
2-Chlorophenol-d4 3 20-130 
1.2-0ichlorobenzene-d4 2 20-130 

Pesticides & PCBs 
16R00101 Oecachlorobiphenyl 58 60-150 8 UJ (all compounds) 
16S00101O Tetrachloro-m-xylene 22 60-150 UJ/J (all compounds) 

Tetrachloro-m-xylene 21 60-150 
16S00301 Tetrachloro-m-xylene 57 60-150 UJ/J (all compounds) 

Oecachlorobiphenyl 57 60-150 
Oecachlorobiphenyl 54 60-150 

16S01001 Oecachlorobiphenyl 44 60-150 UJ/J (all compounds) 
Oecachlorobiphenyl 41 60-150 

16S01201 Tetrachloro-m-xylene 55 60-150 UJ/J (all compounds) 
16S01301 Oecachlorobiphenyl 55 60-150 UJ/J (all compounds) 

Oecachlorobiphenyl 55 60-150 
24S00101 Tetrachloro-m-xylene 48 60-150 UJ (all compounds) 

Tetrachloro-m-xylene 46 60-150 
Oecachlorobiphenyl 41 60-150 
Oecachlorobiphenyl 43 60-150 

BKS00101 Tetrachloro-m-xylene 56 60-150 UJ (all compounds) 

WF014 All samples Volatiles All within QC limits - - None 

All samples Semivolatiles All within QC limits - None 

Pesticides & PCBs 
BKROO10l Oecachlorobiphenyl 43 60-150 1 UJ (all compounds) 

Oecachlorobiphenyl 39 60-150 
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Table VI 
Summary of Surrogate Recoveries 

Surface Soil Investigation, Phase liB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

# of 
SOG Client 10 Compound Percent Recovery QC Umits Samples Qualifier 

WF015 All samples Volatiles All within QC limits - - None 

All samples Semivolatiles All within QC limits - - None 

Pesticides & PCBs 
COR00101 Decachlorobiphenyl 55 60-150 5 UJ (all compounds) 
AOS0010l Tetrachloro-m-xylene 55 60-150 UJ/J (all compounds) 

Decachlorobiphenyl 51 60-150 
Oecachlorobiphenyl 48 60-150 UJ (all compounds 

(;OSOO101 0 Tetrachloro-m-xylene 26 60-150 
Tetrachloro-m-xylene 24 60-150 UJ/J (all compounds) 

WOS00101 Tetrachloro-m-xylene 39 60-150 
Tetrachloro-m-xylene 37 60-150 
Decachlorobiphenyl 41 60-150 
Decachlorobiphenyl 43 60-150 

YOS00101 Tetrachloro-m-xylene 37 60-150 UJ (all compounds) 
Tetrachloro-m-xylene 36 60-150 

COS00101 Tetrachloro-m-xylene 7 60-150 2 R (NO compounds) 
Tetrachloro-m-xylene 7 60-150 

SOSOO101 Tetrachloro-m-xylene 2 60-150 R (NO compounds) 
Tetrachloro-m-xylene 1 60-150 
Decachlorobiphenyl 15 60-150 
Decachlorobiphenyl 16 60-150 

Notes: J = estimated value 
UJ = undetected, but number that is reported as the quantification limit Is an estimated value_ 

) ) 



Table VII 
Summary of Compounds Exceeding ,Instrument Calibration 

Surface Soil InVestigation, phase liB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG Date Compound Criteria Qualifier 

Initial Calibration Continuing 
%RSD Calibration %D 

WF006 All Volatiles - - None 

1217/96 2,4-Dinitrophenol - 33,1 UJ 

12/8/96 2,4-Dinitrophenol - 27.0 UJ 

12/11/96 Diethylphthalate - 30.1 UJ 

12/12/96 Diethylphthalate - 27.1 UJ 

11/30/95 Alpha-SHC 21.7 - UJ 

11/30/95 Alpha-SHC 20.3 - UJ 

WF007 All Volatiles - - None 

12/12/96 Dimethylphthalate - 27.1 UJ 

12/15/96 Nitrobenzene - 25.6 UJ 
Pentachlorophenol - 29.6 UJ 

12/15/96 Nitrobenzene . 30.8 UJ 
2,4-Dinitrophenol - 41.8 UJ 

£\ , J 

4,6-Dinitro-2-methylphenol - 30.1 UJ 
Pentachlorophenol - 29.8 UJ 
Benzo(k)fluoranthene - 26.5 UJ/J 

All Pesticides & PCBs - - None 

WF008 All Volatiles - - None 

12/15/95 Nitrobenzene - 25.6 UJ 
Pentachlorophenol - 29.6 UJ 

12/31/95 2,4-Dinitrophenol - 42.0 UJ 
4-Nitrophenol - 27.3 UJ 
Pentachlorophenol - 34.8 UJ 
3,3' -Dichlorobenzidine - 25.9 UJ 
Benzo(b)fluoranthene - 27.7 UJ 

11/30/95 Alpha-SHC 21.7 - UJ 

11/30/95 Alpha-SHC 20.3 - UJ 

WF009 All Volatiles - - None 

12/15/95 Nitrobenzene - 25.6 UJ 
Pentachlorophenol - 29.6 UJ 

12/31/95 2,4-Dinitrophenol - 42.0 UJ 
4-Nitrophenol - 27.3 UJ 
Pentachlorophenol - 34.8 UJ 
3,3' -Dichlorobenzidine - 25.9 UJ 
Benzo(b)fluoranthene - 27.7 UJ 

All Pesticides & PCBs - - None 
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Table VII 
Summary of Compounds Exceeding Instrument Calibration 

Surface Soil Investigation, Phase liB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG Date Compound Criteria Qualifier 

Initial Calibration Continuing 
%RSD Calibration %D 

WF010 All Volatiles - - None 

12/27/95 4-Nitrophenol - 28.1 UJ 
Benzo(b)fluoranthene - 31.4 UJ 
Indeno(1.2.3-cd)pyrene - 32.8 UJ 

11/30/95 Alpha-SHC 21.7 - UJ 
11/30195 Alpha-SHC 20.3 - UJ 

WF11A All Volatiles - - None 

All Semivolatiles - - None 

1/10/96 Endosulfan I 22 - UJ 

WF11S 1/10/96 Acetone - 40.0 UJ/J 
2-Sutanone - 37.3 UJ 
4-Methyl-2-pentanone - 37.7 UJ 
2-Hexanone - 41.0 UJ/J 

1/11/96 Trichloroethene - 27.7 UJ 
2-Hexanone - 50.9 UJ/J 
1.1.2.2-Tetrachloroethane - 34.2 UJ 

1/12/96 2-Hexanone - 48.4 UJ/J 

1110/96 Endosulfan I 22 - UJ 

WF012 1111/96 Trichloroethene - 27.7 UJ 
2-Hexanone - 50.9 UJ 
1.1.2.2-Tetrachloroethane - 34.2 UJ 

1/12/96 2-Hexanone - 48.4 UJ 

1/13/96 Chloromethane - 27.2 UJ 
Vinyl chloride - 27.2 UJ 
Acetone - 68.1 UJ/J 
2-Butanone - 69.9 UJ 
1.2-Dichloroethane - 29.6 UJ 
4-Methyl-2-pentanone - 31.4 UJ 

1/15/96 Chloroethane - 26.3 UJ 
Acetone - 51.7 UJ/J 
2-Sutanone - 40.8 UJ 
1 .2-Dichloroethane - 35.4 UJ 

All Semivolatiles - - None 
.-

1/17/96 Endosulfan sulfate 24.0 - UJ 
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Table VII 
Summary of Compounds Exceeding Instrument Calibration 

Surface Soil Investigation, Phase liB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

SOG Date Compound Criteria Qualifier 

Initial Calibration Continuing 
%RSO Calibration %0 

WF013 1/15/96 1,1-Dichloroethene 33.9 - UJ 
Carbon disulfide 32.8 - UJ 

1/17/96 2-Hexanone 41.7 - UJ 

1/13/96 Chloromethane - 27.2 UJ 
Vinyl chloride - 27.2 UJ 
Acetone - 68.1 UJ/J 
2-Butanone - 69.9 UJ 
1,2-Dichloroethane - 29.6 UJ 
4-Methyl-2-pentanone - 31.4 UJ 

1/15/96 Chloroethane - 26.3 UJ 
Acetone - 51.7 UJ/J 
2-Butanone - 40.8 UJ 
1,2-Dichloroethane - 35.4 UJ 

1/18/96 2-Hexanone - 27.5 UJ 

1/22/96 Chloromethane - 41.8 UJ 
Vinyl chloride - 37.1 UJ 
Chloroethane - 41.7 UJ 
Acetone - 31.7 UJ/J 
Carbon disulfide - 25.8 UJ 
2-Hexanone - 38.4 UJ 

1/19/96 Benzo(g,h,i)perylene - 29.0 UJ/J 

1/17/96 Endosulfan sulfate 24.0 - UJ 

WF014 1/15/96 1 ,1-Dichloroethene 33.9 - UJ 
Carbon disulfide 32.8 - UJ 

1/14/96 Acetone 31.3 - UJ/J 

1/16/96 Acetone - 46.7 UJ/J 
Methylene chloride - 32.3 UJ 
2-Butanone - 54.2 UJ 
4-Methyl·2-pentanone - 31.9 UJ 
2-Hexanone - 60.0 UJ 

1/12/96 Acetone - 36.7 UJ/J 

1/20/96 Benzo(k)fluoranthene - 30.7 UJ/J 

1/31/96 4-Nitrophenol - 38.2 UJ 
4-Nitroaniline - 27.9 UJ 
Pentachlorophenol - 29.4 UJ 
Benzo(g,h,i)perylene - 35.3 UJ/J 

1/17/96 Endosulfan sulfate 24.0 - UJ 
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Table VII 
Summary of Compounds Exceeding Instrument Calibration 

Surface Soil Investigation, Phase liB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG Date Compound Criteria Qualifier 

Initial Callbratlon Continuing 
"'RSD Calibration %D 

WF015 1/17/96 2-Hexanone 41.7 - UJ 

1/19/96 Chloromethane - 47.1 UJ 
Vinyl chloride - 39.0 UJ 
Chloroethane - 54.7 UJ 
Acetone - 25.8 UJ/J 
Carbon disulfide - 45.5 UJ 

1/31/96 4-Nitroaniline - 27.9 UJ 
Pentachlorophenol - 29.4 UJ 
Benzo(g,h,i)perylene - 35.3 UJ 

~ 

2/2/96 2-Chlorophenol - 26.6 UJ 
2-Nitroaniline - 25.1 UJ 
2,4-Dinitrophenol - 25.7 UJ 
4-Bromophenyl-phenylether - 27.2 UJ 
Hexachlorobenzene - 35.4 UJ 

2/1/96 4-Bromophenyl-phenylether - 28.4 UJ 
Hexachlorobenzene - 35.0 UJ 

1/30/96 Endosulfan sulfate 21.0 - UJ 

Notes: %RSD = percent Relative Standard Deviation for initial calibrations 

%0 = percent Difference for continuing calibrations 

J = the compound was positively identified; the associated numerical value is the approximate concentration of the 
compound in the sample, either because its concentration was lower than the OL (laboratory 'J' flag), or because OC 
criteria were not met (validation • J"). 

UJ = the compound was not detected above the reported sample OL However, the reported sample OL is 
approximate; the compound concentration may not reliably be presumed to be less than the OL value. 

R = the sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet quality 
control criteria. The presence or absence of the compound cannot be verified. 
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Table VIII 
Summary of Method Blank Contamination 

Surface Soli Investigation: Phase liB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

SOG Compound Concentration Associated Samples 

WF006 Volatiles NO All samples in SDG WFOO6 

Pesticides & PCBs NO All samples in SOG WF006 

Oiethylphthalate 4 ug/L 01 Rool0l 
01 FOOl 01 

Oiethylphthalate 150 ug/Kg 02S00101 
02S00201 
02S00301 
02Soo501 
09S00101 
09S00201 
09S00401 
09S00501 

WF007 Volatiles NO All samples in SOG WF007 

Pesticides & PCBs NO All samples in SOG WF007 

Oiethylphthalate 2 ug/L 10R0010l 

Oi-n-octylphthalate 230 ug/Kg 13SOO101 
13S00301 
13S00401 
13S00501 
14S001010 
14S00301 

Oi-n-octylphthalate 180 ug/Kg 13S00201 
14S00101 

WF008 Volatiles NO All samples in SOG WF008 

Pesticides & PCBs NO All samples in SOG WF008 

Oi-n-butylphthalate 280 ug/Kg 15S020010 
15S02101 
15S02201 
15S01701 
15S017010 

WF009 Volatiles NO All samples in SOG WF009 ] Semivolatiles NO All samples in SOG WF009 

Pesticides & PCBs NO All samples in SOG WF009 

WF010 Volatiles NO All samples in SOG WF010 

Oi-n-butylphthalate 320 ug/Kg 31S00101 
31S00201 
31S00301 
31S01401 
31S01501 
31 S01501 0 
31S01601 
31S01701 
31 S01801 
31S01901 

Pesticides & PCBs NO All samples in SOG WF010 
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Table VIII 
Summary of Method Blank Contamination 

Surface Soil Investigation, Phase liB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

SOG Compound Concentration Associated Samples 

WF11A Volatiles NO All samples in SOG WF11 A 

Bis(2-ethylhexyl)phthalate 3 ug/L 09W00101 
09W001010 
16W00101 

Pesticides & PCBs NO All samples in SOG WF11 A 

WF11B Styrene 1 ug/L 11T00101 
Xylenes (total) 2 ug/L 

Acetone 7 ug/Kg 10S00301 
10S00501 
11 S00101 
11S00201 
12S00201 
12S00401 
12S00501 

Acetone 4 ug/Kg 11S00201R 
11S00301 
11S00401 
11S00501 

Bis(2-ethylhexyl)phthalate 3 ug/L 12R00101 

Oi-n-butylphthalate 69 ug/Kg 10S00301 
Bis (2-ethylhexyl)phthalate 37 ug/Kg 10S00501 

12S00201 

Oi-n-butylphthalate 100 ug/Kg 10S00201 
10S002010L 
10S002010 
10S00301R 
12S00401 
12800501 
11 S00101 

Pesticides & PCBs NO All samples in SOG WF11 B 

WF012 Xylenes (total) 2 ug/L 31 R00201 
Styrene 1 ug/L 

Acetone 7 ug/Kg 31S00801 
31S01201 

Acetone . ' .. 4 ug/Kg 31S00401 
31S00501 
31S005010 
31S01201R 

Semivolatiles NO All samples in SOG WF12 
Pesticides & PCBs NO All samples in SOG WF12 

WF013 Xylenes (total) 2 ug/L 16T00101 
Styrene 1 ug/L 16R00101 

24T00101 
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SOG 

WF013 

WF014 

WF015 

, 
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Table VIII 
Summary of Method Bla.,~ Cof1tamination 

Surface SoO: Investigation, Phase liB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

Compound Concentration Associated Samples 

Bis(2-ethythexyl)phthalate 34 ug/Kg 16Soo101 
16SOO501 
16S00401 
16S00901 

Bis(2-ethythexyl) phthalate 46 ug/Kg 16S00901R 
16SOO201 

Bis(2-ethylhexyl) phthalate 76 ug/Kg 16S00301 
16S00801 
16S00601 
16S006010L 
16S01201 
16S01301 
BKS00301 
16S01001 

Pesticides & PCBs NO All samples in SOG WF13 

Toluene 1 ug/Kg 31800301 

Bis(2-ethythexyl) phthalate 38 ug/Kg 31800501 

Pesticides & PCBs NO All samples in SOG WF14 

Volatiles NO All samples in SOG WF15 

Pesticides & PCBs NO All samples in SOG WF15 

Bis(2-ethylhexyl)phthalate 1 ug/L COR00101 
COF00101 
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Table IX 
Summary of Field Blank Contamination 

Surface Soil Investigation, Phase liB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

ISoG I Parameter I Concentration I Qualifier I 
WF006 Client 10: 01 TOOl 01 

Laboratory 10: G8864001 
Collection Date: 12/5/95 
Type: Trip Blank 

Acetone 9 ug/L None 

WFOO6 Client 10: 02TOO101 
Laboratory 10: G8876001 
Collection Date: 12/6/95 
Type: Trip Blank 

Acetone 7 ug/L None 

WFOO6 Client 10: 01 R00101 
Laboratory 10: G8876012 
Collection Date: 12/6/95 
Type: Rinsate 

Acetone 11 ug/L None 

Oi-n-butylphthalate 8 ug/L None 
Bis(2-ethyhexyl)phthalate 2 ug/L None 

Pesticides & PCBs NO None 

WFOO6 Client 10: 01FOO101 
Laboratory 10: GB776013 
Collection Date: 12/6/95 
Type: Source Blank 

Acetone 12 ug/L None 

2-Butanone 2 ug/L None 
Oi-n-butylphthalate 15 ug/L None 

Pesticides & PCBs NO None 

WFOO7 Client 10: 10T00101 
Laboratory 10: GBBB9001 
Collection Date: 1217195 
Type: Trip Blank 

Acetone 8 ug/L None 

WFOO7 Client 10: 13TOO101 
Laboratory 10: GBB95001 
Collection Date: 12/B/95 
Type: Trip Blank 

Acetone 4 ug/L None 

WFOO7 Client 10: 10ROO101 
Laboratory 10: GBBB9009 
Collection Date: 12/7/95 
Type: Rinsate 

Volatiles NO None 

Oi-n-butylphthalate 15 ug/L lOU ug/L' 

Pesticides & PCBs NO None 
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Table IX 
Summary of Field Blank Contamination 

Surface Soil Investigation, Phase liB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

ISDG I Parameter I Concentration I Qualifier I 
WFOO8 Client 10: 15TOO101 

Laboratory 10: G8913001 
Collection Date: 12/9/95 , 

Type: Trip Blank 

Acetone 8 ug/L None 

WFOO8 Client 10: 15ROO101 
Laboratory 10: G8913020 
Collection Date: 12/11/95 
Type: Rinsate 

Volatiles NO None 

Oi-n-butytphthatate 3 ug/L 10U ug/L' 

Pesticides & PCBs NO None 

WFOO9 Client 10: 15TOO201 
Laboratory 10: G8914001 
Coliection Date: 12/11/95 
Trip Blank: Trip Btank 

Acetone 19 ug/L None 

WFOO9 Client 10: 15ROO201 
Laboratory 10: G8914012 
Collection Date: 12/11/95 
Type: Rinsate 

Acetone 12 ug/L None 

Oi-n-butytphthatate 4 ug/L 10U ug/L' 

Pesticides & PCBs NO None 

WF010 Client 10: 31TOO101 
Laboratory 10: G8924005 
Collection Date: 12/12/95 
Type: Trip Blank 

Acetone 10 ug/L None 

WF010 Client 10: 31TOO201 
Laboratory 10: G8938001 
Collection Date: 12/13/95 
Type: Trip Btank 

Acetone 12 ug/L None 

WF010 Client 10: 31ROO101 
Laboratory 10: G8924006 
Collection Date: 12/12/965 
Type: Rinaate 

Volatiles NO None 

Oi-n-butylphthalate 7 ug/L 10U ug/L' 

Pesticides & PCBs NO None 
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Table IX 
Summary of Field Blank Contamination 

Surface Soil Investigation, Phase liB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

ISDG I Parameter I Concentration I Qualifier I 
WF11B Client 10: 12R00101 

Laboratory 10: RA847012 
Collection Date: 1/5/96 
Type: Rinsate 

Volatiles NO None 

Di-n-butylphthalate 4 ug/L None 

Pesticides &PCBs NO None 

WF11B Client 10: 12T00101 
Laboratory 10: RA847001 
Collection Date: 1/5/96 
Type: Trip Blank 

Volatiles NO None 

WF11B Client 10: 11T00101 
Laboratory 10: RA847013 
Collection Date: 1/6/96 
Type: Trip Blank 

Volatiles NO None 

WF012 Client 10: 31R00201 
Laboratory 10: RA855021 
Coliection Date: 1/8/96 
Type: Rinsate 

Volatiles NO None 

Semivolatiles NO None 

Pesticides & PCBs NO None 

WF013 Client 10: 16T00101 
Laboratory 10: RA856016 
Collection Date: 1/9/96 
Type: Trip Blank 

Volatiles NO None 

WF013 Client 10: 24T00101 
Laboratory 10: RA871001 
Collection Date: 1/10/96 
Type: Trip Blank 

Volatiles NO None 

WF013 Client 10: 16R00101 
Laboratory 10: RA856017 
Collection Date: 1/9/96 
Type: Rinsate 

Volatiles NO None 

Oi-n-butylphthalate 5 ug/L 10U ug/L' 

Pesticides & PCBs NO None 
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Table IX 
Summary of Field Blank Contamination 

Surface Soil Investigation, Phase liB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG Parameter I Concentration I QuaUfie!f 

WF014 Client 10: BKT00101 
Laboratory 10: RA870002 
Collection Date: 1/10/96 
Type: Trip Blank 

Volatiles NO None 

WF014 Client 10: 31T00201 
Laboratory 10: RA870018 
Collection Date: 1/11/96 
Type: Trip Blank 

Volatiles NO None 

WF014 Client 10: BKR00101 
Laboratory 10: RA870001 -
Collection Date: 1/10/96 
Type: Rinsate 

Volatiles NO None 

Oi-n-butylphthalate 5 ug/L 10U ug/L' 

Pesticides & PCBs NO None 

WF015 Client 10: COT00101 
Laboratory 10: RA908003 
Collection Date: 1/18/96 
Type: Trip Blank 

Volatiles NO None 

WF015 Client 10: COR00101 
Laboratory 10: RA908001 
Collection Date: 1/18/96 
Type: Rinsate 

Volatiles ND None 

Oi-n-butylphthalate 5 ug/L 10U uglL' 

Pesticides & PCBs ND None 

WF015 Client 10: COF00101 
Laboratory 10: RA908002 
Collection Date: 1/18/96 
Type: Source Blank 

Volatiles NO None 

Oi-n-butylphthalate 7 ug/L None 

Pesticides & PCBs NO None-

, 
= sample result was modified based on an associated method 

~ blank concentration. 

Note: see detailed data validation report for the discrete qualifiers. 
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Table X 
Summary of Percent Recoveries (O/OR) and Relative Percent Differences (RPD) for Matrix Spike and laboratory Duplicate Samples 

Surface Soil Investigation, Phase liB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

Criteria % Recovery 

SOG Client 10 Analyte % Recovery RPO MS MSO RPO Qualifier 

WF006 02S00401 Calcium - ±2205 mg/Kg - - 9780 mg/Kg J 
Nickel - ±17.6 mg/Kg - - 40.8 mg/Kg J 
Antimony 75-125 - 73.8 - - J 
Manganese 75·125 · 73.8 · · J 

Cyanide . · . · · None 
TRPH . - . · · None 

WF007 10S00101 Antimony 75·125 · 65.6 · - J 
Barium 75·125 ±88.10 mg/Kg 171.0 · 1221 mg/Kg J 
Manganese 75·125 ±6.6 mg/Kg 130.0 · 34.30 mg/Kg J 
Lead 75·125 · 128.7 · · J 
Selenium 75-125 · 56.1 - - J 

Cyanide - - - - - None 
TRPH - - - - - None 

WFOO6 15802001 Antimony 75·125 - 66.2 - - J 
Mercury 75-125 - 125.3 - - J 

Cyanide - - - - - None 

IWFOO9 115800101 1 Antimony I 75-125 I - I 53.5 I - I - I J I 
WF010 31S01501 Antimony 75-125 - 73.6 - - None 

Cyanide - - - - - None 

WF11A 09WOO1(i1 All metals - - - - - None 

Cyanide - - - - - None 
TRPH - - - - - None 

WFl18 10800201 All metals - - - - - None 

Cyanide - - - - - None 
TRPH - - - - None 
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Summary of Percent Recoveries (%R) and Relative Percent Differences (RPD) for Matrix Spike and Laboratory Duplicate Samples 

Surface Soil Investigation, Phase liB 
NAS Whiting Field, Milton Florida 

Inorganic Analyles 

Criteria % Recovery 

SDG CllenllD Analyle % Recovery RPD MS MSD RPD Qualifier 

WF012 31500501 All metals - - - - - None 

All TCLP metals - - - - - None 

Cyanide - - - - - None 

WF013 16501001 Aluminum - ~35 - - 71.0 J 
Iron - ~35 - - 42.3 J 
Lead 75-125 - 127 - - J 

Cyanide - - - - - None 

WF014 BK500201 Aluminum - ~35 - - 35,6 J 

Cyanide - - - - - None 

WF015 C0500101 Lead 75-125 - -46.5 - - J 

Cyanide - - - - - None 
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Table XI 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Surface Soil Investigation, Phase liB 
NAS Whiting Field, Milton Florida 

SDG Inorganic Analytes RPD 

WF006 Client 10 02S00401 02S004010 
Laboratory 10 G8864007 G8864008 
Collection Oate 12/5/95 12/5/95 

Aluminum 9580 mg/Kg 7580 mg/Kg 23 
Arsenic 3.9 mg/Kg 4.0 mg/Kg 3 
Barium 27.7 mg/Kg 15.9 mg/Kg 54 
Beryllium 0.31 mg/Kg 0.13 mg/Kg 81 
Calcium 14900 mg/Kg 9900 mg/Kg 40 
Chromium 13.6 mg/Kg 14.0 mg/Kg 3 
Cobalt 0.53 mg/Kg NO Not calculable 
Copper 4.3 mg/Kg 3.8 mg/Kg 12 
Iron 4010 mg/Kg 3880 mg/Kg 3 
Lead 10.9 mg/Kg 11.6 mg/Kg 6 
Magnesium 926 mg/Kg 403 mg/Kg 79 
Manganese 188 mg/Kg 164 mg/Kg 14 
Mercury 0.03 mg/Kg 0.05 mg/Kg 50 
Nickel 3.9 mg/Kg 3.8 mg/Kg 1 
Potassium 3n mg/Kg 142 mg/Kg 91 
Sodium 104 mg/Kg 70.2 mg/Kg 38 
Vanadium 12.9 mg/Kg 11.7 mg/Kg 10 
Zinc 13.1 mg/Kg 12.5 mg/Kg 5 

Cyanide 0.15 mg/Kg NO Not calculable 

WF006 Client 10 09S00301 09S003010 
Laboratory 10 G8876010 G8876011 
Collection Oate 12/6/96 12/6/96 

Aluminum 25200 mg/Kg 33100 mg/Kg 27 
Arsenic 8.5 mg/Kg 7.1 mg/Kg 18 
Barium 8.9 mg/Kg 21.7 mg/Kg 83 
Beryllium 0.12 mg/Kg 0.22 mg/Kg 59 
Calcium 176 mg/Kg 384 mg/Kg 74 
Chromium 21.7 mg/Kg 29.5 mg/Kg 30 
Cobalt 0.52 mg/Kg 0.55 mg/Kg 6 
Copper 6.8 mg/Kg 9.0 mg/Kg 28 
Iron 17800 mg/Kg 26500 mg/Kg 40 
Lead 11.2 mg/Kg 6.6 mg/Kg 52 
Magnesium 143 mg/Kg 227 mg/Kg 45 
Manganese 28.2 mg/Kg 52.9 mg/Kg 61 
Mercury 0.01 mg/Kg 0,01 mg/Kg 0 
Nickel NO 6.1 mg/Kg Not calculable 
Potassium NO 212 mg/Kg Not calculable 
Selenium 0.33 mg/Kg NO Not calculable 
Sodium 8.4 mg/Kg 10.4 mg/Kg 21 
Vanadium 43.5 mg/Kg 65.1 mg/Kg 40 
Zinc 6.3 mg/Kg 14.4 mg/Kg 78 

Cyanide NO NO -
TRPH NO NO -
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Table XI 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Sample!; 

Surface solflrivesitgatlon;'->Phase liB 
NAS Whiting Field, Milton Florida 

SDG Inorganic Analytes RPO 

WF007 Client 10 10500101 105001010 
Laboratory 10 G8889002 G8889003 
Coliection Date 12{7/95 12{7/95 

Aluminum 8760 mg/Kg 8920 mg/Kg 2 
Arsenic 2.5 mg/Kg 2.6 mg/Kg 4 
Barium 361 mg/Kg 1320 mg/Kg 114 
Beryllium 0.13 mg/Kg 0.13 mg/Kg 0 
Cadmium 0.91 mg/Kg NO Not calculable 
Calcium 23200 mg/Kg 17800 mg/Kg 26 
Chromium 18.2 mg/Kg 16.8 mg/Kg 8 
Cobalt 0.83 mg/Kg 2.0 mg/Kg 82 
Copper 7.9 mg/Kg 7.9 mg/Kg 0 
Iron 6520 mg/Kg 6780 mg/Kg 4 
Lead 38.0 mg/Kg 33.1 mg/Kg 14 
Magnesium 5910 mg/Kg 5600 mg/Kg 5 
Manganese 56.6 mg/Kg 66.0 mg/Kg 15 
Mercury 0.07 mg/Kg 0.07 mg/Kg 0 
Nickel 6.8 mg/Kg 3.0 mg/Kg 77 
Potassium 219 mg/Kg NO Not calculable 
Sodium 35.6 mg/Kg 46.2 mg/Kg 26 
Vanadium 18.9 mg/Kg 18.7 mg/Kg 1 
Zinc 37.7 mg/Kg 34.1 mg/Kg 5 

Cyanide 0.10 mg/Kg 0.20 mg/Kg 67 
TRPH 240 mg/Kg 180 mg/Kg 29 

WF007 Client 10 14500101 145001010 
Laboratory 10 G8895007 G8895008 
Collection Oate 12/8/95 12/8/95 

Aluminum 11600 mg/Kg 11500 mg/Kg 1 
Arsenic 1.5 mg/Kg 1.9 mg/Kg 23 
Barium 23.3 mg/Kg 26.6 mg/Kg 13 
Beryllium 0.15 mg/Kg 0.16 mg/Kg 6 
Calcium 120 mg/Kg 183 mg/Kg 6 
Chromium 7.8 mg/Kg 7.8 mg/Kg 0 
Cobalt 1.8 mg/Kg 1.6 mg/Kg 12 
Copper 3.8 mg/Kg 4.3 mg/Kg 12 
Iron 6310 mg/Kg 6630 mg/Kg 5 
Lead 7.7 mg/Kg 11.9 mg/Kg 42 
Magnesium 177 mg/Kg 162 mg/Kg 9 
Manganese 521 mg/Kg 597 mg/Kg 14 
Mercury 0.04 mg/Kg 0.04 mg/Kg 0 
Nickel 4.1 mg/Kg 4.6 mg/Kg 12 
Potassium 144 mg/Kg NO Not calculable 
Sodium 16.4 mg/Kg 14.0 mg/Kg 16 
Vanadium 16.8 mg/Kg 17.4 mg/Kg 6 
Zinc 6.0 mg/Kg 6.6 mg/Kg 10 

Cyanide 0.07 mg/Kg NO Not calculable 
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Table XI 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Surface Soil Investigation, Phase liB 
NAS Whiting Field, Milton Florida 

.SOG Inorganic Analytes RF'O 

WF008 Client 10 15S02001 15S020010 
Laboratory 10 G8913002 G8913003 
Collection Oate 12/9/95 12/9/95 

Aluminum 4630 mg/Kg 5470 mg/Kg 17 
Arsenic 1.2 mg/Kg 1.1 mg/Kg 9 
Barium 5.6 mg/Kg 6.6 mg/Kg 16 
Beryllium 0.13 mg/Kg 0.13 mg/Kg 0 
Calcium 22.2 mg/Kg 25.2 mg/Kg 13 
Chromium 3.0 mgfKg 3.7 mgfKg 21 
Copper 1.9 mgfKg 2.4 mgfKg 23 
Iron 2500 mg/Kg 2950 mg/Kg 17 
Lead 5.9 mg/Kg 5.9 mg/Kg 0 
Magnesium 85.0 mg/Kg 107 mg/Kg 23 
Manganese 75.2 mg/Kg 87.1 mg/Kg 15 
Mercury 0.02 mg/Kg 0.02 mg/Kg 0 
Nickel 2.4 mg/Kg 9.1 mg/Kg 117 
Selenium 0.26 mg/Kg NO Not calculable 
Vanadium 5.7 mg/Kg 7.1 mg/Kg 22 
Zinc 3.0 mg/Kg 4.1 mg/Kg 31 

Cyanide NO NO . 

WF008 Client 10 15S01701 158017010 
Laboratory ID G8913013 G8913014 
Collection Oate 12/10/95 12/10/95 

Aluminum 13700 mg/Kg 9290 mg/Kg 38 
Arsenic 3.7 mg/Kg 4.3 mg/Kg 15 
Barium 4.4 mg/Kg 3.8 mg/Kg 15 
Beryllium 0.11 mg/Kg 0.11 mg/Kg 0 
Calcium 23.7 mg/Kg 20.4 mg/Kg 15 
Chromium 14.8 mg/Kg 14.0 mg/Kg 6 
Copper 2.6 mg/Kg 2.5 mg/Kg 4 
Iron 11900 mg/Kg 10400 mg/Kg 13 
Lead 4.7 mg/Kg 4.1 mg/Kg 14 
Magnesium 51.2 mg/Kg 41.8 mg/Kg 20 
Manganese 10.8 mg/Kg 6.S mg/Kg 45 
Nickel NO 3.0 mg/Kg Not calculable 
Selenium NO 0.25 mg/Kg Not calculable 
Vanadium 35.9 mg/Kg 31.8 mg/Kg 12 
Zinc 1.5 mg/Kg 1.1 mg/Kg 31 

Cyanide NO NO . 
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Table XI 
Summary of Relative Percent Differ~~ces (fit~),,~~J Orig,i;nal and Field Duplicate Samples 

Surface Soil Investigation, Phase liB 
NAS Whiting Field, Milton Florida 

SOG Inorganic Analytes RPO 

WF009 Client 10 15S00101 155001010 

Laboratory 10 G8914002 G8914003 

Collection Date 12/11/95 12/11/95 

Aluminum 9280 mg/Kg 10800 mg/Kg 15 

Arsenic 2.0 mg/Kg 1.9 mg/Kg 5 
Barium 6.6 mg/Kg 7.8 mg/Kg 17 
Beryllium 0.12 mg/Kg 0.13 mg/Kg 8 
Calcium 21.6 mg/Kg 23.9 mg/Kg 10 
Chromium 8.4 mg/Kg 8.0 mg/Kg 5 
Copper 3.4 mg/Kg 3.9 mg/Kg 14 
Iron 5120 mg/Kg 5700 mg/Kg l' 
Lead 4.7 mg/Kg 3.6 mg/Kg 26 
Magnesium 109 mg/Kg 132 mg/Kg 19 
Manganese 36.4 mg/Kg 39.9 mg/Kg 9 
Mercury 0.02 mg/Kg 0.02 mg/Kg 0 
Nickel 5.0 mg/Kg 2.4 mg/Kg 70 
Potassium 169 mg/Kg NO Not calculable 
Vanadium 13.3 mg/Kg 15.1 mg/Kg 13 
Zinc 4.1 mg/Kg 5.0 mg/Kg 22 

Cyanide NO NO -

WF010 Client 10 31801501 315015010 
Laboratory 10 G8938002 G8938003 
Collection Date 12113/95 12/13/95 

Aluminum 9620 mg/Kg 8270 mg/Kg 15 
Arsenic 1.4 mg/Kg 1.9 mg/Kg 30 
Barium 14.6 mg/Kg 12.2 mg/Kg 18 
Beryllium 0.17 mg/Kg 0.15 mg/Kg 13 
Calcium 112 mg/Kg 103 mg/Kg 8 
Chromium 6.7 mg/Kg 6.0 mg/Kg 11 
Cobalt 0.80 mg/Kg 1.2 mg/Kg 40 
Copper 5.5 mg/Kg 4.2 mg/Kg 27 
Iron 4730 mg/Kg 4380 mg/Kg 8 
Lead 5.3 mg/Kg 5.4 mg/Kg 2 
Magnesium 154 mg/Kg 114 mg/Kg 30 
Manganese 183 mg/Kg 172 mg/Kg 6 
Mercury 0.01 mg/Kg 0.01 mg/Kg 0 
Nickel 3.9 mg/Kg 3.4 mg/Kg 13 
Potassium NO 197 mg/Kg Not calculable 
Vanadium 12.8 mg/Kg 11.3 mg/Kg 12 
Zinc 6.8 mg/Kg 5.0 mg/Kg 30 

Cyanide NO NO -
WF11A Client 10 09WOO101 09W001010 

Laboratory 10 RA903001 RA903002 
Collection Date 1/5196 1/5/96 

Aluminum 123 mg/L 129 mg/L 5 
Arsenic 0.60 mg/L NO Not calculable 
Barium 1.1 mg/L 1.3 mg/L 17 
Calcium 760 mg/L 726 mg/L 5 
Iron 118 mg/L 105 mg/L 12 
Magnesium 234 mg/L 236 mg/L 1 
Manganese 12.2 mg/L 12.0 mg/L 2 
Potassium 313 mg/L 298 mg/L 2 
Sodium 904 mg/L 893 mg/L 1 
Zinc 5.4 mg/L 3.8 mg/L 34 

Cyanide NO NO -
TRPH NO NO -
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Table XI 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Surface Soil Investigation, Phase liB 
NAS Whiting Field, Milton Florida 

SDG Inorganic Analytes RPO 

WF11B Client 10 10500201 105002010 
Laboratory 10 RA847002 RA847003 
Collection Date 1/5196 1/5/96 

Aluminum 8960 mg/Kg 5890 mg/Kg 41 
Arsenic 3.6 mg/Kg 2.4 mg/Kg 40 
Barium 9.2 mgfKg 8.1 mg/Kg 13 
Beryllium 0.10 mgfKg 0.06 mgfKg 50 
Cadmium 1.4 mgfKg 1.3 mg/Kg 7 
Calcium 1320 mgfKg 779 mgfKg 51 
Chromium 16.0 mg/Kg 12.2 mgfKg 27 
Cobalt 0.79 mg/Kg 0.82 mg/Kg 4 
Copper ·10.8 mg/Kg 11.5 mg/Kg 6 
Iron 9660 mgfKg 8650 mg/Kg 11 
Lead 32.5 mgfKg 29.0 mgfKg 11 
Magnesium 200 mg/Kg 100 mgfKg 66 
Manganese 39.3 mgfKg 36.4 mg/Kg 8 
Nickel 2.0 mgfKg NO Not calculable 
Potassium 69.4 mg/Kg NO Not calculable 
Sodium 181 mgfKg 192 mg/Kg 6 
Vanadium 24.5 mg/Kg 20.8 mg/Kg 16 
Zinc 50.0 mg/Kg 42.9 mgfKg 15 

Cyanide 0.20 mgfKg 0.13 mg/Kg 42 
TRPH 105 mg/Kg 66.1 mg/Kg 46 

WF012 Client 10 31500501 315005010 
Laboratory 10 RA855011 RA855012 
Collection Date 117/96 1/7196 

Aluminum 4500 mgfKg 6050 mg/Kg 29 
Arsenic 1.3 mgfKg 1.2 mg/Kg 8 
Barium 6.6 mgfKg 8.6 mgfKg 26 
Calcium 143 mgfKg 146 mg/Kg 2 
Chromium 2.8 mg/Kg 3.8 mg/Kg 30 
Cobalt NO 1.2 mg/Kg Not calculable 
Copper 2.2 mgfKg 3.0 mg/Kg 31 
Iron 2470 mg/Kg 2840 mg/Kg 14 
Lead 3.2 mgfKg 2.9 mg/Kg 10 
Magnesium 80.1 mgfKg 138 mg/Kg 53 
Manganese 87.0 mgfKg 95.3 mg/Kg 9 
Nickel 1.9 mg/Kg 2.2 mg/Kg 15 
Potassium 81.9 mg/Kg 115 mg/Kg 34 
Selenium 0.18 mg/Kg NO Not calculable 
Sodium 192 mg/Kg 175 mgfKg 9 
Vanadium 5.9 mg/Kg 7.2 mg/Kg 20 
Zinc 3.9 mg/Kg 5.2 mgfKg 28 

Barium, TCLP 0.393 mg/L 0.574 mg/L 37 
Chromium, TCLP 0.0017U mg/L 0.0018 mg/L Not calculable 
Selenium, TCLP 0.0217U mg/L 0.2351 mg/L Not calculable 

Cyanide .' 0.09 mg/Kg NO Not calculable 

WF012 Client 10 11500601 115006010 
Laboratory 10 RA855001 RA855002 
Collection Date 1/7196 11/7/96 

Lead 19.3 mgfKg 25.0 mg/Kg 26 
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Tabl"XI 
Summary of Relative Percent Differences (RPO) tfot Original and Field Duplicate Samples 

Surface Soil Investigation, Phase liB 
NAS Whiting Field, Milton Florida 

SDG tnorganic Analytes RPD 

WF013 Client 10 16S00101 16S001010 
Laboratory ID RA856001 RA856018 
Collection Date 1/8196 1/8196 

Aluminum 4250 mg/Kg 5480 mg/Kg 25 
Arsenic 0.94 mg/Kg 1.2 mg/Kg 24 
Barium 13.2 mg/Kg 13.6 mg/Kg 3 
Beryllium 0.09 mg/Kg NO Not calculabl19 
Cadmium 0.28 mg/Kg 0.30 mg/Kg 7 
Calcium 210 mg/Kg 173 mg/Kg 19 
Chromium 4.0 mg/Kg 5.8 mg/Kg 37 
Copper 4.8 mg/Kg 3.0 mg/Kg 46 
Iron 2340 mg/Kg 2910 mg/Kg 22 
Lead 7.8 mg/Kg 7.5 mg/Kg 4 
Magnesium 103 mg/Kg 150 mg/Kg 37 
Manganese 185 mg/Kg 151 mg/Kg 20 
Nickel NO 1.9 mg/Kg Not calculable 
Potassium 99.6 mg/Kg 141 mg/Kg 34 
Selenium 0.19 mg/Kg NO Not calculable 
Sodium 129 mg/Kg 108 mg/Kg 18 
Vanadium 6.8 mg/Kg 8.6 mg/Kg 23 
Zinc 6.4 mg/Kg 6.9 mg/Kg 8 

Cyanide 0.12 mg/Kg 0.12 mg/Kg 0 

WF013 Client 10 16S01001 16S010010 
Laboratory ID RA856014 RA856015 
Collection Date 1/9/96 119196 

Aluminum 2000 mg/Kg 1780 mg/Kg 12 
Arsenic 0.76 mg/Kg 0.64 mg/Kg 17 
Barium 4.9 mg/Kg 4.0 mg/Kg 20 
Cadmium NO 0.23 mg/Kg Not calculable 
Calcium 101 mg/Kg 99.8 mg/Kg 1 
Chromium 3.9 mg/Kg 3.3 mg/Kg 16 
Copper 10.2 mg/Kg 8.6 mgfKg 17 
Iron 1470 mg/Kg 1310 mg/Kg 12 
Lead 13.5 mgfKg 12.4 mg/Kg 9 
Magnesium 38.5 mgfKg 29.9 mg/Kg 25 
Manganese 5.6 mg/Kg 4.9 mg/Kg 13 
Mercury 0.20 mg/Kg 0.17 mg/Kg 16 
Potassium NO 77.6 mg/Kg Not calculable 
Selenium 0.13 mgfKg NO Not calculablle 
Silver 4.1 mg/Kg 3.6 mg/Kg 13 
Sodium 139 mg/Kg 118 mg/Kg 16 
Vanadium 3.4 mg/Kg 3.2 mg/Kg 6 
Zinc 4.1 mg/Kg 3.4 mg/Kg 19 

Cyanide 0.10 mg/Kg 0.17 mg/Kg 52 
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Table XI 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Surface Soil Investigation, Phase liB 
NAS Whiting Field, Milton Florida 

SOG Inorganic Analytes RPO 

WF014 Client 10 BKS00201 BKS00201D 
Laboratory 10 RA870008 RA870009 
Collection Date 1/10/96 1/10/96 

Aluminum 6640 mg/Kg 4230 mg/Kg 44 

Arsenic 1.6 mg/Kg 0.99 mg/Kg 47 
Barium 11.4 mg/Kg 8.9 mg/Kg 34 
Beryllium 0.05 mg/Kg NO Not calculable 
Cadmium 0.21 mg/Kg NO Not calculable 
Calcium 132 mg/Kg 215 mg/Kg 48 
Chromium 3.4 mg/Kg 2.0 mg/Kg 52 
Cobalt 1.0 mg/Kg NO Not calculable 
Copper 3.4 mg/Kg 2.3 mg/Kg 39 
Iron 3340 mg/Kg 2220 mg/Kg 40 
Lead 5.9 mg/Kg 5.1 mg/Kg 15 
Magnesium 124 mg/Kg 72.5 mg/Kg 52 
Manganese 249 mg/Kg 217 mg/Kg 14 
Mercury 0.04 mg/Kg 0.05 mg/Kg 1 
Nickel 2.6 mg/Kg NO Not calculable 
Potassium 96.8 mg/Kg 65.8 mg/Kg 38 
Selenium 0.16 mg/Kg 0.14 mg/Kg 13 
Sodium 184 mg/Kg 346 mg/Kg 61 
Thallium 0.16 mg/Kg NO Not calculable 
Vanadium 8.1 mg/Kg 5.0 mg/Kg 47 
Zinc 5.6 mg/Kg 3.2 mg/Kg 55 

Cyanide 0.11 mg/Kg ND Not calculable 

WF014 Client 10 31 B00201 31 B00201 0 
Laboratory 10 RA870014 RA870015 
Collection Oate 1/11/96 1/11/96 

Aluminum 4360 mg/Kg 4050 mg/Kg 7 
Arsenic 1.0 mg/Kg 1.2 mg/Kg 18 
Barium 4.7 mg/Kg 4.3 mg/Kg 9 
Beryllium 0.05 mg/Kg NO Not calculable 
Cadmium 0.21 mg/Kg 0.34 mg/Kg 47 
Calcium 107 mg/Kg 121 mg/Kg 12 
Chromium 2.6 mg/Kg 2.1 mg/Kg 21 
Cobalt 0.76 mg/Kg NO Not calculable 
Copper 8.5 mg/Kg 8.4 mg/Kg 1 
Iron 2960 mg/Kg 2750 mg/Kg 7 
Lead 2.9 mg/Kg 2.9 mg/Kg 0 
Magnesium 81.1 mg/Kg 72.0 mg/Kg 12 
Manganese 8.0 mg/Kg 7.5 mg/Kg 7 
Mercury 0.04 mg/Kg 0.04 mg/Kg 0 
Nickel 1.8 mg/Kg 1.6 mg/Kg 12 
Potassium 88.8 mg/Kg 114 mg/Kg 25 
Sodium 175 mg/Kg 183 mg/Kg 5 
Vanadium 6.0 mg/Kg 5.3 mg/Kg 12 
Zinc 7.1 mg/Kg 6.4 mg/Kg 10 
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Table'<Xr~"""'" 

Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 
Surface Soil Investigation, Phase liB 

NAS Whiting Field, Milton Florida 

SDG Inorganic Analytes RPD 

WF015 Client 10 COSOO101 COSOO101D 
Laboratory ID RA908004 RA908005 
Collection Date 1/18/96 1/18/96 

Aluminum 1770 mg/Kg 1620 mg/Kg 9 
Arsenic 0.57 mg/Kg 0.29 mg/Kg 65 
Barium 17.3 mg/Kg 11.6 mg/Kg 39 
Beryllium 0.07 mg/Kg 0.10 mg/Kg 35 
Calcium 521 mg/Kg 200 mg/Kg 89 
Chromium 2.0 mg/Kg 1.5 mg/Kg 29 
Copper 5.1 mg/Kg 5.0 mg/Kg 2 
Iron 906 mg/Kg 919 mg/Kg 1.4 
Lead 19.4 mg/Kg 8.9 mg/Kg 74 
Magnesium 142 mg/Kg 51.4 mg/Kg 94 
Manganese 4.9 mg/Kg 5.6 mg/Kg 13 
Sodium 120 mg/Kg 95.6 mg/Kg 23 
Vanadium 2.6 mg/Kg 2.8 mg/Kg 7 
Zinc 11.5 mg/Kg 3.3 mg/Kg 111 

Cyanide 0.12 mg/Kg 0.20 mg/Kg 50 
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Table XII 
Summary of Analytes Exceeding Instrument Calibration 

Surface Soil Investigation, Phase liB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SDG Date Analyte Criteria Qualifier 

Initial Calibration Continuing 
r Calibration %R 

WFOO6 All All metals - - None 
All Cyanide - - None 
All TRPH - - None 

WFOO7 All All metals - - None 
All Cyanide - - None 
All TRPH - - None 

WFOO8 All All metals - - None 
All Cyanide - - None 

WF009 All All metals - - None 
All Cyanide - - None 

WF010 All All metals - - None 
All Cyanide - . None 

WF11A All All metals - - None 
All Cyanide - - None 
All TRPH - - None 

WF11B All All metals - - None 
All Cyanide - - None 
All TRPH - - None 

WF012 All All metals - - None 
All All TClP metals - - None 
All Cyanide - - None 

WF013 All All metals - - None 
All Cyanide - - None 

WF014 All All metals - - None 
All Cyanide - - None 

WF015 All All metals - - None 
All Cyanide - - None 

Notes: r = correlation coefficient for initial calibrations 

%R = percent recovery for continuing calibrations 

J = the analyte was positively identified; the associated numerical value is the approximate concentration of the 
analyte in the sample because ac criteria were not met (validation' J'). 

UJ = the analyte was not detected above the reported sample IDL However, the reported sample is approximate; 
the analyte concentration may not reliably be presumed to be less than the .tDl value. 

R = the sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet 
quality control criteria. The presence or absence of the analyte cannot be verified. 
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Table XIII 
Summary of Method.~lan~ C;o.ntaminatlon 

Surface SOillnvistlgation, Phase liB 
NAS Whiting Field, Milton Florida 

Inorganic Analyte. 

SOG Analyte Concentration Associated Sample. 

WF006 Aluminum -5.056 mg/Kg All soil samples in SOG WFOO6 
Calcium -5.002 mg/Kg 
Copper 0.482 mg/Kg 
Iron -1.408 mg/Kg 
Magnesium -5.504 mg/Kg 
Selenium 0.660 mg/Kg 
Sodium 2.840 mg/Kg 
Zinc 0.344 mg/Kg 

Aluminum -7.772 mg/Kg All soil samples in SOG WF006 
Cobalt -0.518 mg/Kg 
Iron -1.702 mg/Kg 
Magnesium -5.232 mg/Kg 

Copper 2.690 ug/L All water samples in SOG WF006 
Iron -5.220 ug/L 
Magnesium -37.720 ug/L 
Mercury -0.029 ug/L 
Selenium 2.300 ug/L 
Sodium 51.840 ug/L 

Cyanide NO All samples in SOG WF006 
TRPH NO All samples in SOG WF006 

WF007 Barium 0.174 mg/Kg All soil samples in SOG WF007 
Calcium 6.280 mg/Kg 
Iron 1.776 mg/Kg 
Sodium 6.856 mg/Kg 

Aluminum 47.800 ug/L All water samples in SOG WFOO7 
Beryllium 0.250 ug/L 
Calcium 38.580 ug/L 
Cobalt -2.750 ug/L 
Copper 6.560 ug/L 
Iron 15.910 ug/L 
Nickel 12.410 ug/L 
Sodium -320.390 ug/L 
Zinc 2.210 ug/L 

Cyanide NO All samples in SOG WF007 
TRPH NO All samples in SOG WF007 

WF008 Aluminum 10.014 mg/Kg All soil samples in SOG WF008 
Beryllium 0.068 mg/Kg 
Copper 0.454 mg/Kg 
Iron 3.440 mg/Kg 
Sodium -72.604 mg/Kg 

Aluminum 5.768 mg/Kg All soil samples in SOG WF008 
Beryllium 0.060 mg/Kg 
Cobalt -0.428 mg/Kg 
Copper 0.726 mg/Kg 
Iron 1.184 mg/Kg 
Nickel 2.284 mg/Kg 
Sodium -74.238 mg/Kg 
Thallium -0.470 mg/Kg 
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Table XIII 
Summary of Method Blank Contamination 

Surface Soil Investigation, Phase liB 
NAS Whiting Field, Milton Florida 

Inorganic Analyte. 

SOG Analyte Concentration Associated Sample. 

WF008 Aluminum 47.800 ug/L All water samples in SDG WF008 
Beryllium 0.250 ug/L 
Calcium 38.580 ug/L 
Cobalt -2.750 ug/L 
Copper 6.560 ug/L 
Iron 15.910 ug/L 
Nickel 12.410 ug/L 
Sodium -320.390 ug/L 
Zinc 2.210 ug/L 

Cyanide NO All samples in SDG WFOO8 

WF009 Aluminum 10.014 mg/Kg All soil samples in SOG WF009 
Beryllium 0.068 mg/Kg 
Copper 0.454 mg/Kg 
Iron 3.440 mg/Kg 
Sodium -72.604 mg/Kg 

Aluminum 5.768 mg/Kg All soil samples in SOG WF009 
Beryllium 0.068 mg/Kg 
Cobalt -0.428 mg/Kg 
Copper 0.728 mg/Kg 
Iron 1.184 mg/Kg 
Nickel 2.284 mg/Kg 
Sodium -74.238 mg/Kg 
Thallium -0.470 mg/Kg 

Aluminum 47.800 ug/L All water samples in SOG WF009 
Beryllium 0.250 ug/L 
Calcium 38.580 ug/L 
Cobalt -2.750 ug/L 
Copper 6.560 ug/L 
Iron 15.910 ug/L 
Nickel 12.410 ug/L 
Sodium -320.390 ug/L 
Zinc 2.210 ug/L 

Cyanide NO All samples in SDG WF009 

WF010 Aluminum 6.602 mg/Kg All soil samples in SOG WF010 
Beryllium 0.066 mg/Kg 
Copper 0.482 mg/Kg 
Iron 1.828 mg/Kg 
Mercury -0.008 mg/Kg 
Sodium -74.902 mg/Kg 

Aluminum 47.800 ug/L All water samples in SOG WF010 
Beryllium 0.250 ug/L 
Calcium 38.580 ug/L 
Cobalt -2.750 ug/L 
Copper 6.560 ug/L 
Iron 15.910 ug/L 
Nickel 12.410 ug/L 
Sodium -320.390 ug/L 
Zinc 2.210 ug/L 

Cyanide NO All samples in SOG WF010 
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Table XIII 
Summary of,~"~~.~gg,~I~,~k Contamination 

Surface Soil )riv&stlgabon, Phase liB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SOG Analyte Concentration Associated Samples 

WF11A Iron 14.610 ug/L All samples in SOG WF11A 
Nickel 11.200 ug/L 
Sodium 22.840 ug/L 
Zinc 2.170 ug/L 

Cyanide NO All samples in SOG WF11A 
TRPH NO All samples in SOG WF11A 

WF11B Iron 14.610 ug/L All water samples in SOG WF118 
Nickel 11.200 ug/L 
Sodium 22.840 ug/L 
Zinc 2.170 ug/L 

Aluminum 2.922 mg/Kg All soil samples in SOG WF1 1 B 
Calcium 10.253 mg/Kg 
Iron 1.620 mg/Kg 
Sodium 11.866 mg/Kg 
Zinc 0.512 mg/Kg 

Cyanide NO All samples in SOG WF11 8 
TRPH NO All samples in SOG WF11 B 

WF012 Iron 14.610 ug/L All water samples in SOG WF12 
Nickel 11.200 ug/L 
Sodium 22.840 ug/L 
Zinc 2.170 ug/L 

Barium 0.081 mg/Kg All soil samples in SOG WF12 
Calcium 6.408 mg/Kg 
Iron 0.684 mg/Kg 
Sodium 9.938 mg/Kg 
Zinc 0.321 mg/Kg 

Arsenic, TCL? -0.01539 mg/L All samples in SOG WF12 
Barium, TCL? 0.00054 mg/L 
Lead, TCL? -0.02157 mg/L 
Silver, TCLP -0.00215 mg/L 

WF013 Iron 14.610 ug/L All water samples in SOG WF1:l; 
Nickel 11.200 ug/L 
Sodium 22.840 ug/L 
Zinc 2.170 ug/L 

Barium 0.082 mg/Kg All soil samples in SOG WF13 
Calcium 9.329 mg/Kg 
Iron 0.799 mg/Kg 
Lead 0.120 mg/Kg 
Magnesium 4.111 mg/Kg 
Potassium 56.814 mg/Kg 
Sodium 8.614 mg/Kg 
Zinc 0.240 mg/Kg 
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Table XIII 
Summary of Method Blank Contamination 

Surface Soil Investigation, Phase liB 
NAS Whiting Field, Milton Florida 

Inorganic Analyle. 

SDG Analyle Concentration Associated Sample. 

WF014 Iron 14.610 ug/L All water samples ir:l SDG WF14 
Nickel 11.200 ug/L 
Sodium 22.840 ug/L 
Zinc 2.170 ug/L 

Cyanide 2.034 ug/L All water samples in SDG WF14 

Beryllium -0.049 mg/Kg All soil samples in SDG WF14 
Calcium 15.945 mg/Kg 
Iron 0.701 mg/Kg 
Manganese 0.103 mg/Kg 
Sodium 14.786 mg/Kg 
Zinc 0.601 mg/Kg 

WF015 Iron 4.210 ug/L All water samples in SDG WF15 
Sodium 30.690 ug/L 
Thallium 0.700 ug/L 
Zinc 1.400 ug/L 
Cyanide 2.034 ug/L 

Aluminum 2.553 mg/Kg All soil samples in SDG WF15 
Barium 0.093 mg/Kg 
Beryllium 0.043 mg/Kg 
Calcium 6.248 mg/Kg 
Iron 0.759 mg/Kg 
Sodium 4.452 mg/Kg 
Zinc 0.365 mg/Kg 
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Table XIV 
Summary of Field Blank C?ontamlnation 

Surface Soil Investigation, Phase liB 
NAS Whiting Field, Milton Florida 

Inorganic AnaJytes 

SDG Parameter I Concentration I Qualifier =:J 
WFOOe Client 10: 01ROO101 

laboratory 10: G8876012 
Collection Date: 12/6/95 
Type: Rlnsate 

Calcium 178 ug/L J 
Sodium 60.6 ug/L UJ 
Zinc 2.9 ug/L J 

Cyanide NO None 
TRPH NO None 

WF006 Client 10: 01F00101 
Laboratory 10: G8776013 
Collection Date: 12/6/95 
Type: Source Blank 

Copper 3.3 ug/L UJ 
Sodium 113 ug/L UJ 

Cyanide NO None 
TRPH NO None 

WF007 Client 10: 10R00101 
Laboratory 10: G8889009 
Collection Date: 1217195 

n Type: Rinsate 

Aluminum 52.3 ug/L UJ 
Barium 0.70 ug/L J 
Beryllium 0.25 ug/L UJ 
Calcium 23.0 ug/L UJ 
Copper 7.1 ug/L UJ 
Iron 67.3 ug/L UJ 
Zinc 17.6 ug/L J 

Cyanide NO None 
TRPH NO None 

WF008 Client 10: 15R00101 
Laboratory 10: G8913020 
Collection Date: 12/11/95 
Type: Rinsate 

Aluminum 54.6 ug/L UJ 
Barium 1.0 ug/L J 
Beryllium 0.21 ug/L UJ 
Calcium 22.6 ug/L UJ 
Copper 5.0 ug/L UJ 
Iron 45.4 ug/L UJ 
Zinc 1.5 ug/L UJ 

Cyanide NO None 
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Table XIV 
Summary of Field Blank Contamination 

Surface Soil Investigation, Phase liB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

ISOG I Parameter 
I 

Concentration I Qualifier I 
WF009 Client 10: 15ROO201 

Laboratory 10: G8914012 
Collection Date: 12/11/95 
Type: Rinsate 

Aluminum 69.8 ug/L UJ 
Barium 1.0 ug/L J 
Beryllium 0.29 ug/L UJ 
Calcium 58.5 ug/L UJ 
Copper 6.5 ug/L UJ 
Iron 29.2 ug/L UJ 
Nickel 48.7 ug/L U 
Zinc 2.7 ug/L J 

Cyanide ND None 

WF010 Client 10: 31ROO10l 
Laboratory 10: G8924006 
Collection Date: 12/12/965 
Type: Rinsate 

Aluminum 56.5 ug/L UJ 
Barium 0.86 ug/L J 
Beryllium 0.42 ug/L UJ 
Calcium 18.7 ug/L UJ 
Copper 5.2 ug/L UJ 
Iron 35.6 ug/L UJ 
Zinc 3.2 ug/L UJ 

WF11B Client 10: 12ROO101 
Laboratory 10: RA847012 
Collection Date: 1/5/96 
Type: Rinsate 

Barium 0.30 ug/L J 
Calcium 42.3 ug/L J 
Iron 11.6 ug/L UJ 
Sodium 24.6 ug/L UJ 
Zinc 2.2 ug/L UJ 

Cyanide NO None 
TRPH NO None 

WF012 Client 10: 31 R00201 
Laboratory 10: RA855021 
Collection Date: 1/8/96 
Type: Rinsats 

Copper 1.3 ug/L UJ 
Iron 21.2 ug/L UJ 
Sodium 40.3 ug/L UJ 
Zinc 3.0 ug/L UJ 

WF013 Client 10: 16ROO101 
Laboratory 10: RA856017 
Collection Date: 1/9/96 
Type: Rlnsate 

Iron 7.0 ug/L UJ 
Sodium 30.0 ug/L UJ 
Zinc 3.4ug/L UJ 

A-56 



Table XIV 
Summary of Field Blank Contamination 

Surface Soil Investigation, Phase liB 
NAS Whiting Field, Milton Florida 

Inorganic AnaJytes 

ISDG I Parameter I Concentration I Qualifier =:J 
WF014 Client 10: BKR00101 

Laboratory 10: RA870001 
Collection Date: 1/10/96 
Type: Rlnsate 

Calcium 42.3 ug/L J 
Iron 7.8 ug/L UJ 
Sodium 31.9 ug/L UJ 
Zinc 1.8 ug/L UJ 

Cyanide 2.0 ug/L UJ 

WF015 Client 10: COROO101 
Laboratory 10: RA90B001 
Coliection Date: 1/18/96 
Type: Rlnsate 

Iron 9.1 ug/L UJ 
Lead O.SO ug/L J 
Sodium 58.6 ug/L UJ 
Thallium 0.70 ug/L UJ 
Zinc 2.2 ug/L UJ 

Cyanide 2.0 ug/L UJ 

WF015 Client 10: COF00101 
Laboratory 10: RA908002 
Collection Date: 1/18/96 
Type: Source Blank 

Iron 8.9 ug/L UJ 
Sodium 55.0 ug/L UJ 
Zinc 2.0 ug/L UJ 
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Table XV 
Sample Event PARCC Summary 

Surface Soil Investigation, Phase liB 
NAS Whiting Field, Milton, Florida 

>~:: {(\: : :::::::::~::i ft¥ ~~tt~:{:~::~ ~iOri~( :():)::::ke~¢:}:::)/ :~ilMltiftAiidH .:c:;;m~.~)::::: .• . : ·:·eaa.p.ratIIIlly 

WFOO6 Volatiles Acceptable Acceptable Acceptable 100 Acceptable 
Semivolatiles Acceptable Acceptable Acceptable 100 Acceptable 
PesticideslPCBs Acceptable Acceptable Acceptable 100 Acceptable 
Metals Acceptable Acceptable Acceptable 100 Acceptable 
Cyanide Acceptable Acceptable Acceptable 100 Acceptable 
TRPH Acceptable Acceptable Acceptable 100 Acceptable 

WF007 Volatiles Acceptable Acceptable Acceptable 100 Acceptable 
Semivolatiles Acceptable Acceptable Acceptable 100 Acceptable 
PesticideS/PCBs Acceptable Acceptable Accept&ble 100 Acceptable 
Metals Acceptable Acceptable Acceptable 100 Acceptable 
Cyanide Acceptable Acceptable Acceptable 100 Acceptable 
TRPH Acceptable Acceptable Acceptable 100 Acceptable 

WFooB Volatiles Acceptable Acceptable Acceptable 100 Acceptable 
Semivolatiles Acceptable Acceptable Acceptable 100 Acceptable 
PesticideS/PCBs Acceptable Acceptable Acceptable 100 Acceptable 
Metals Acceptable Acceptable Acceptable 100 Acceptable 
Cyanide Acceptable Acceptable Acceptable 100 Acceptable 

WF009 Volatiles Acceptable Acceptable Acceptable 100 Acceptable 
Semivolatiles Acceptable Acceptable Acceptable 99.5' Acceptable 
Pesticides/PCBs Acceptable Acceptable Acceptable 100 Acceptable 
Metals Acceptable Acceptable Acceptable 100 Acceptable 
Cyanide Acceptable Acceptable Acceptable 100 Acceptable 

WF010 Volatiles Acceptable Acceptable Acceptable 100 Acceptable 
Semivolatiles Acceptable Acceptable Acceptable 100 Acceptable 
Pesticides/PCBs Acceptable Acceptable Acceptable 100 Acceptable 
Metals Acceptable Acceptable Acceptable 100 Acceptable /--..",. 

Cyanide Acceptable Acceptable Acceptable 100 . Acceptable 

WF11A Volatiles Acceptable Acceptable Acceptable 100 Acceptable 
Sem,volatiles Acceptable Acceptable Acceptable 100 Acceptable 
PesticideS/PCBs Acceptable Acceptable Acceptable 100 Acceptable 
Metals Acceptable Acceptable Acceptable 100 Acceptable 
Cyanide Acceptable Acceptable Acceptable 100 Acceptable 
TRPH Acceptable Acceptable Acceptable 100 Acceptable 

WFllB Volatiles Acceptable Acceptable Acceptable 100 Acceptable 
Semivolatiles Acceptable Acceptable Acceptable 100 Acceptable 
Pesticides/PCBs Acceptable Acceptable Acceptable 100 Acceptable 
Metals Acceptable Acceptable Acceptable 100 Acceptable 
Cyanide Acceptable Acceptable Acceptable 100 Acceptable 
TRPH Acceptable Acceptable Acceptable 100 Acceptable 

WF012 Volatiles Acceptable Acceptable Acceptable 100 Acceptable 
Semivolatiles Acceptable Acceptable Acceptable 100 Acceptable 
Pesticides/PCBs Acceptable Acceptable Acceptable 100 Acceptable 
Metals Acceptable Acceptable Acceptable 100 Acceptable 
Cyanide Acceptable Acceptable Acceptable 100 Acceptable 

WF013 Volatiles Acceptable Acceptable Acceptable 100 Acceptable 
Semivolaliles Acceptable Acceptable Acceptable 94.4' Acceptable 
Pesticides/PCBs Acceptable Acceptable Acceptable 100 Acceptable 
Metals Acceptable Acceptable Acceptable 100 Acceptable 
Cyanide Acceptable Acceptable Acceptable 100 Acceptable 

WF014 Volatiles Acceptable Acceptable Acceptable 100 Acceptable 
Semivolatiles Acceptable Acceptable Acceptable 100 Acceptable 
Pesticides/pCBs Acceptable Acceptable Acceptable 100 Acceptable 
Metals Acceptable Acceptable Acceptable 99.7' Acceptable 
Cyanide Acceptable Acceptable Acceptable 100 Acceptable 
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Table XV 
Sample EventF'~~eC Summary 

Surface Soil In\lesfig~18n,Phase liB 
NAS Whiting Field, Milton, Florida 

WF015 Volatiles Acceptable 
Semivolatiles Acceptable 
Pesticides/PCBs Acceptable 
MetaI& Acceptable 
Cyanide Acceptable 

1 Cumulative of sampling and analytical components. 
'Analytical component . 
• A few samples have results whose concentrations were rejected. 

Acceptable Acceptable 
Acceptable Acceptable 
Acceptable Acceptable 
Acceptable Acceptable 
Acceptable Acceptable 

100 
100 

80.0> 
100 
100 

Accept~ Acceptable 
Acceptable 
Acceptable 
Acceptable 

Notes: All completeness is expressed as the ratio of number of sample results considered usable (i.e .• not qualified as rejected) to the total number of 
sample results. 

% = percent 
TRPH = Total Recoverable Petroleum Hydrocarbons 
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SDG#: WF022 VALIDATION SAMPLE TABLE LOCI: 1932A 

Project Name: NAS Whiting Field Parameters/Analytical Method Job#: 8532-20 

ac Date Pesticides 
Client 10 # lab 10 # Type Mattix Collected VOA SVOA /PCBs Metals Cyanide 

BKT0100l RB858001 TB water 7-16-96 X 

BKR0100l RB858002 R water 7-16-96 X X X X X 

BKGOO101 RB858003 water 7·16·96 X X X X X 

BKGOO101D RB858004 FD water 7·16-96 X X X X X 

BKGOO102 RB858005 water 7·16-96 X X X X X 

BKGOO102F RB858006 waler 7·16-96 X 
. -

BKG00103 RB858007 water 7·16-96 X X X X X 

BKG00202 RB858008 water 7·17·96 X X X X X 

BKGOO201 RB858009 water 7·17·96 X X X X X 

BKF01001 RB858010 SB water 7·17·96 X X X X X 

17T01101 RB873001 TB water 7·18·96 X 

17GOO102 RB873002 water 7·18-96 X X X X X 

17GOO10l RB873003 water 7·18·96 X X X X X 

17GOO201 RB873004 water 7·18-96 X X X X X 

17G00301 RB873005 water 7·18·96 X X X X X 

17GOO201F RB873006 water 7·18·96 X 

OlGOO101 RB873007 water 7·19·96 X X X X X 

01GOO102 RB873008 water 7·19·96 X X X X X 

OlGOO102D RB873009 waler 7·19·96 X X X X X 

BKGOO101MS RB858003MS MS water 7·16-96 X X X X X 

BKGOO101MSD RB858003MSD MSD water 7-16-96 X X X X X 

TB = Trip Blank. R = Rinsate. SB = Source Blank. FD = Field Duplicate. MS = Matrix Spike. MSD "" Matrix Spike Duplicate. DUP = Duplicate 
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Table 1 

SDG#: WF023 VALIDATION SAMPLE TABLE LDC#: 1942A 

Project Name: NAS Whiting Field Parameters/Analytical Method Job#: 8532-20 

ac Date Pesticides 
Client 10 # Lab 10 # Type Matrix Collected VOA SVOA IPCBs Metals Cyanide 

OlT01201 RBBB7001 TB waler 7·22·96 X 

01G00401 RBB87002 waler 7·22·96 X X X X X 

01 G00201 RBB87003 waler 7·22·96 X X X X X 

01 G00201 F RBB87004 water 7·22·96 X 

01ROll0l RBBB7005 R water 7·23·96 X X X X X 

01 G00301 RB8B7006 water 7·23·96 X X X X X 

BKG00301 RB887007 water 7·23·96 X X X X X 

02G00201 RBBB7008 water 7·23·96 X X X X X 

02G0010l RBBB7009 water 7·23·96 X X X X X 

02G00101F RBBB7010 water 7·23·96 X 

18G00301 RB887011 water 7·24·96 X X X X X 

02G00301 RB8B7012 water 7·24·96 X X X X X 

02G003010 RB887013 FD water 7·24·96 X X X X X 

16T01301 RB887014 water 7·25·96 X 

16G00701 RBBB7015 water 7·25·96 X X X X X 

16G00702 RB887016 water 7·25·96 X X X X X 

16G007020L RB887016DL water 7·25·96 X 

16G00703 RB887017 water 7·25·96 X X X X X 

16G007030L RB887017DL water 7·25·96 X 

18G00201 RB887018 water 7·26·96 X X X X X 

02G00301MS RB887012MS MS water 7·24·96 X X X X X 

02G00301MSO RB887012MSO MSO water 7·24·96 X X X X X 

~ "'~. Trip Blank. R = Rinsate. SB = Source Blank. FD = Field Duplicate. MS = Mal':" ",pike. MSD = Matrix Spike Duplicate. DUP ~ Duplicate 
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SDG#: WF024 VALIDATION SAMPLE TABLE LDC#: 1943A 

Project Name: NAS Whiting Field Parameters/Analytical Method Job#: 8532·20 

QC Date Pesticides 
Client ID # Lab 10 # Type Matrix Collected VOA SVOA /PCBs Metals Cyanide 

18T01401 RB920001 TB water 7,29-96 X 

18G0010l RB920002 waler 7-29-96 X X X X X 

15G00401 RB920003 water 7-30-96 X X X X X 

BKG00203 RB920004 water 7-30-96 X X X X X 

15R01201 RB920005 R water 7-31-96 X X X X X 

BKG00203F RB920006 water 7-30-96 X 

15G00702 RB920007 water 7-31-96 X X X X X 

15G00702F RB920008 water 7-31-96 X 

15G00701 RB920009 water 7-31-96 X X X X X 

15G00701D RB920010 FD. water 7-31-96 X X X X X:'" 

15G0070tMS RB920009MS MS water 7-31-96 X X X X X 

15GOO70tMSD RB920009MSD MSD water 7-31-96 X X X X X-'" 

TB '" Trip Blank. A = Ainsate. S8 = Source Blank. FD = Field Duplicate. MS = Matrix Spike. MSD '" Matrix Spike Duplicate. DUP ~ Duplicate 
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lable 1 

SDG#: WF025 VALIDATION SAMPLE TABLE lDC#: 195M 

Project Name: NAS Whijing Field Parameters/Analytical Method Job#: 8532-20 

ac Date Pesticides 
Client 10 # lab ID # Type Matrix Collected VOA SVOA fPCSs Melals Cyanide 

15T01501 RB956001 TB water 8-5-96 X 

15GOO703 R8956002 water 8-5-96 X X X X X 

15GOO503 RB956003 water 8-6-96 X X X X X 

15G00503Dl RB956003DL water 8-6-96 X 

15G00502 RB956004 water 8-6-96 X X X X X 

15G00501 R8956005 water 8-6-96 X X X X X 

15GOO601 RB956006 water 8-7-96 X X X X X 

15G00603 RB956007 water 8-7-96 X X X X X 

15G00601D RB956008 FO water 8-7-96 X X X X X 

15G00503F RB956009 water 8-6-96 X 

15G00501F RB956010 water 8-6-96 X 

15R01301 RB956011 R water 8-7-96 X X X X X 

15T01601 R8956012 T8 water 8-8-96 X 

15G00301 RB956013 waler 8-8-96 X X X X X 

15G00302 RB956014 water 8-8-96 X X X X X 

15GOO303 RB956015 water 8-9-96 X X X X X 

15GOO101 R8956016 water 8-8-96 X X X X X 

15GOO203 RB956017 water 8-9-96 X X X X X 

15G00301F R8956018 water 8-8-96 X 

15GOO203F RB956019 water 8-9-96 X 

15GOO601MS RB956006MS MS water 8-7-96 X X X X X 

15GOO601MSD R8956006MSD MSD water 8-7-96 X X X X X 

TB" = Trip Blank. R = Ainsale. SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP = Duplicate 
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SOG#: WF026 VALIDATION SAMPLE TABLE LOC#: 1957A 

Project Name: NAS Whiting Field Parameters/Analytical Method Job#: 8532·20 

ac Date PesticIdes 
Client 10 # lab 10 # Type Matrix Collected VOA SVOA /PCBs Metals Cyanide 

15T01701 RB980001 TB water 8-12-96 X 

15G00202 RB980002 waler 8-12-96 X X X X X 

15G00201 RB980003 water 8-13-96 X X X X X 

15G00802 RB980004 water 8-13-96 X X X X X 

15G00802R RB980004R waler 8-13-96 X 

15G00801 RB980005 water 8-13-96 X X X X X 

I 6G0020 I RB980006 waler 8-14-96 X X X X X 

15G00803 RB980007 water 8-14-96 X X X X X 

16G008030 RB980008 FO waler 8-14-96 X X X X X 
: ... 

15G00202F RB980009 water 8-12-96 X 

15G0020tF RB980010 water 8-13-96 X 

15G00802F RB98001 t water 8-13-96 X 

15R01401 RB980012 R water 8·14·96 X X X X X 

15G00803F RB980013 water 8·14·96 X 

16G00201F RB980014 water 8·14·96 X 

16T01801 RB980015 TB water 8·15·96 X 

16G00202 RB980016 water 8·15-96 X X X X X 

16G002020L RB9800160L water 8·15·96 X 

16G00203 RB980017 water 8-15·96 X X X X X 

16G00602 RB980018 water 8·15·96 X X X X X 

16G00601 RB980019 water 8·16-96 X X X X X 

16GOO403 RB980020 water 8·16·96 X X X X X 

16GOO4030L RB9800200L water 8·16·96 X 

16GOO4030 RB980021 water 8·16-96 X X X X X 

TB = Trip Blank. A = Rinsate. S8 = Source Blank. FD = Field Duplicate. MS = Matrix Spike. MSD = Matrix Spike Duplicate. DUP "' Duplicate 
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Table 1 

SOG#: WF026 VALIDATION SAMPLE TABLE LOC#: 1957A 

Project Name: NAS Whiting Field Parameters{Analytical Method Job#: 8532·20 

ac Date Pesticides 
Client ID # Lab ID # Type MatrIx Collected VOA SVOA (PCBs Matals Cyanide 

16G00403DDL RB980021DL water 8-16-96 X 

16GOO601F RB980022 water 8-16-96 X 

16G00403F RB980023 water 8-16-96 X 

15GOO803MS RB980007MS MS water 8-14-96 X X X X X 

15GOO803MSD R8980007MSD MSD water 8-14-96 X X X X X 

.,." .. Trip Blank. R .. Rinsate. S8 .. Source Blank. FD = Field Duplicate. MS = Matril(.Spike. MSD = Matrix Spike Duplicate, DUP = Duplicate 

) }6 
'" 
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Table 1 

SDG#: WF025 VALIDATION SAMPLE TABLE LDC#: 197M 

PtoJGct Nallle: NAS Whiting Field Parameters/Analytical Method Job#: 8532-20 

ac Date 
Client 10 # Lab 10 # Type Matrix Collected Pesticides/PCBs 

15GOO502RE R8956004RE water 8-6-96 X 

TB = Trip Blank. R = Rinsale. SB = Source Blank. FD = Field Duplicate. MS = Matrix Spike. MSD = Matrix Spike Duplicate. DUP = Duplicate 
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Table 1 

SDG#: WF027 VALIDATION SAMPLE TABLE LDC#: 19708 

Project Name: NAS Whiting Field Parameters/Analytical Method Job#: 8532·20 

ac Date Pesticides 
Client 10 # Lab ID # Type Matrix Collected VOA SVOA fPCBs Metals Cyanide 

16T01901 RC016001 T8 water 8·19-96 X 

16G00401 RC016002 water 8·19-96 X X X X X 

16G00402 RC016003 water 8·19-96 X X X X X 

16G0010l RC016004 water 8·19·96 X X X X X 

16G00301 RC016005 water 8·20·96 X X X X X 

16G00302 RC016006 water 8·20-96 X X X X X 

16G00304 RC016007 water 8·20·96 X X X X X 

16G00303 RCOl6008 water 8·21·96 X X X X X 

16G00501 RC016009 water 8·21·96 X X X X X 

16G00303F RC016010 water 8·21-96 X 

16G00501F RC016011 water 8-21·96 X 

16R01501 RC016012 R water 8·21·96 X X X X X 

16G005010 RC016013 FO water 8·21·96 X X X X X 

66T02oo1 RC016014 T8 waler 8·22·96 X 

66G02101 RC016015 water 8·22·96 X X X X X 

66G02103 RC016016 water 8·22·96 X X X X X 

66G02102 RC016017 water 8·22·96 X X X X X 

O9Gool01 RC016018 water 8·23·96 X X X X X 

O9G00301 RC016019 water 8·23·96 X X X X X 

O9G003010 RC016020 FO water 8·23·96 X X X X X 

66G02102F RC016021 water 8·23·96 X 

O9G00301F RC016022 water 8·23·96 X 

16G00501MS RC016009MS MS water 8·21·96 X X X X X 

16GOO501MSO RCOI6009MSO MSO water 8·21·96 X X X X X 
, 

T'" = Trip Blank. R = Rlnsate. SB = Source 8lank. FD = Field Duplicate. MS = Matrix_ Spike. MSO = Matrix Spike Duplicate. OUP ~ Duplicate 
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SOG#: WF028 VALIDATION SAMPLE TABLE LOC#: t974A 

Project Name: NAS Whiting Field Parameters/Analytical Method Job#: 8532·20 

ac Date Pesticides 
Client 10 # Lab 10 # Type Matrix Collected VOA SVOA /PCBs Metals Cyanide 

10T02101 RC044001 T8 water 8-26·96 X 

09GOO201 RC044002 water 8·26·96 X X X X X 

10GOO101 RC044003 water 8·26·96 X X X X X 

10GOO201 RC044004 water 8·26·96 X X X X X 

11G00402 RC044005 water 8·26·96 X X X X X 

l1GOO102 RC044006 water 8·27·96 X X X X X 

llG00401 RC044007 water 8·27·96 X X X X X 

l1T02201 RC044008 T8 water 8·28·96 X 

l1GOO301 RC044009 water 8·28·96 X X X X X 

IIGOOIOI RC044010 water 8·28·96 X X X X X 

11GOO201 RC044011 water 8·28·96 X X X X X 

12GOO101 RC044012 water 8·27·96 X X X X X 

12GOO201 RC044013 water 8·27·96 X X X X X 

l1GOO201F RC044014 waler 8·28·96 X 

l1G00301F RC044015 water 8-28·96 X 

11R01601 RC044016 water 8-28·96 X X X X X 

12GOO10ID RC044017 FD water 8-27-96 X X X X X 

11GOO20ID RC044018 FD water 8·28·96 X X X X X 

12GOO101MS RC044012MS MS water 8·27-96 X X X X X 

12GOO101MSD RC044012MSD MSD water 8-27-96 X X X X X 

TB = Trip Blank. R = Rinsale. SB = Source Blank. FD = Field Duplicate. MS = Matrix Spike, MSD '" Matrix Spike Duplicate, DUP = Duplicate 

A-9 
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Table I 

SDG#: WF029 VALIDATION SAMPLE TABLE LDC#: 1989A 

ProJect Nama: NAS Whiting Field Parameters/Analytical Method Job#: 8532·20 

ac Data Pesticides 
CliantlD # Lab ID # Typa Matrix Collected VOA SVOA /PCBs Metals Cyanide 

13T02301 RC092001 T8 water 9-9-96 X 

13GOOIOI RC092002 water 9-9-96 X X X X X 

13GOOI02 RC092003 water 9-9-96 X X X X X 

13G00201 RC092004 water 9-10-96 X X X X X 

13GOOI03 RC092005 water 9-tO-96 X X X X X 

14G00201 AC092006 water 9-10-96 X X X X X 

14GOOIOI RC092007 water 9-11-96 X X X X X 

13ROl701 RC09200B R water 9-11-96 X X X X X 

14GOOIOID RC092009 FD water 9-11-96 X X X X X 

13G00103F RC092010 water 9-10-96 X 

66T02401 RC092011 T8 water 9-12-96 X 

66G00901 RC092012 water 9-12-96 X X X X X 

66G00904 RC0920f3 water 9-12-96 X X X X X 

66G00902 RC092014 waler 9-13-96 X X X X X 

66G00903 RC092015 water 9-13-96 X X X X X 

66GOO903F RC092016 waler 9-13-96 X 

14GOO101MS RC092007MS MS water 9-11-96 X X X X X 

14GOO101MSD RC092007MSD MSD water 9-11-96 X X X X X 

TID: Trip Blank. R = Rinsale. SB: Source Blank. FD = Field Duplicate. MS = Matrix Spike. MSO = Matrix Spike Duplicate, OUP = Duplicate 

) )0 ) 
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SOG#: WF030 VALIDATION SAMPLE TABLE LOC#: 2000A 

PtoJect Name: NAS Whiting Field Parameters/Analytical Method Job#: 8532-20 

ac Date Pesticides 
Client 10 # Lab 10 # Type Matrix Collected VOA SVOA IPCBs Metals Cyanide 

66T02501 RC121001 TB water 9-16-96 X 

66G00801 RC121002 water 9-16-96 X X X X X 

66G00802 RC121003 water 9-16-96 X X X X X 

66G00803 RC121004 water 9-17-96 X X X X X 

66G00804 RC121005 water 9-17-96 X X X X X 

66G00602 RC121006 water 9-17-96 X X X X X 

66G00601 RCI21007 water 9-18-96 X X X X X 

66G00603 RC121008 waler 9-18-96 X X X X X 

66G00804F RC121009 water 9-17-96 X 

66R01801 RC121010 water 9-\8-96 X X X X X 

66G0060tD RC121011 FD water 9-18-96 X X X X X 

66T02601 RC121012 TB water 9-19-96 X 

66G00604 RC121013 water 9-19-96 X X X X X 

66G02201 RC121014 water 9-19-96 X X X X 
.. ,;.\ 

X 

66G02202 RC121015 water 9-19-96 X X X X X 

66G02203 RC121016 water 9-20-96 X X X X X 

66G02203D RC121017 FD water 9-20-96 X X X X X 

66GOO601MS RCI21007MS MS water 9-18-96 X X X X X 

66G00601 MSD RC121007MSD MSD water 9-18-96 X X X X X 

TB == Trip Blank. R = Rinsate, SB = Source Blank, FO = Field Duplicate, MS = Matrix Spike, MSO = Matrix Spike Ouplic<lte. OUP = Duplicate 

A-11 



Table 1 

SDG#: WF031 VALIDATION SAMPLE TABLE LDC#: 2031A 

Project Name: NAS Whiting Field ParametersfAnalylical Method Job#: 8532-20 

ac Date Pesticides 
Client ID # Lab ID # Type Matrix Collected VOA SVOA fPCBs Metals Cyanide 

OST02701 MB928001 TB water 9-23-96 X 
--

OSG00801 MB928002 water 9-23-96 X X X X X 

OSG00802 MB928003 water 9-23-96 X X X X X 

OSG00901 MB928004 water 9-24-96 X X X X X 

OSG00902 MB92800S water 9-24-96 X X X X X 

OSG01002 MB928006 water 9-24-96 X X X X X 

OSG01001 MB928007 water 9-2S-96 X X X X X 

OSGOO301 MB928008 water 9-25-96 X X X X X 

OSG00301RE MB928008RE water 9-25-96 X 

OSGOO801F MB928009 water 9-23-96 X 

OSG00902F MB928010 water 9-24-96 X 

OSR01901 MB9280t 1 R water 9-25-96 X X X X X 

OSG01001D MB928012 FD water 9-2S-96 X X X X X 

33T02801 MB9S8001 TB waler 9-26-96 X 

OSG00101 MB9S8002 water 9·26-96 X X X X X 

33GOOSOI MB9S8003 water 9·26-96 X X X X X 

33GOO201 MB9S8004 water 9·26-96 X X X X X 

33GOOIOI MB9S800S water 9·27-96 X X X X X 

33GOO301 MB9S8006 water 9·27-96 X X X X X 

33G00301D MB9S8007 FD water 9-27-96 X X X X X 

OSGOIOOIMS MB928007MS MS water 9·2S·96 X X X X X 

OSG01001MSD MB928007MSD MSD water 9-25-96 X X X 

OSG0100l0UP MB9280070UP OUP water 9-2S-96 X X 

T8 = Trip Blank, R = Rinsate. SB = Source Blank. FD = Field Duplicate, MS = MatrixSpike, MSD = Matrix Spike Duplicate. DUP = Duplicate 

) )2 ) 
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SDG#: WF031B VALIDATION SAMPLE TABLE LDC#: 2121A 

PtoJect Name: NAS Whiting Field P arameters/ Analytic al Method Job#: 7560-32 

Pesticides 
ac Date VOA SVOA {PCBs Metals 

Client 10 # Lab ID # Type Matrix Collected (CLP·1.9) (CLP·1.9) (CLP·1.9) (CLP·2.1) Cyanide 

05G01002 MC447001 water 11·21·96 X X X X X 

16T04001 MC447002 TB water 11·21-96 X 

T8 = Trip Blank. R '" Rinsate. S8 '" Source Blank. FD '" Field Duplicate, MS = Matrix Spike, MSD '" Matrix Spike Duplicate, DUP = Duplicate 
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Table 1 

SDG#: WF032 VALIDATION SAMPLE TABLE LDC#: 204M 

Project Name: NAS Whiting Field Parameters/Analytical Method Job#: 8532-20 

Pesticides 
QC Date VOA SVOA tPCBs 

ClientlD # Lab ID # Type Matrix Collected (CLP-1.9) (CLP-1.9) (CLP-1.9) Metals Cyanide 

06T02901 MCOll001 T8 waler 9·30-96 X 

33G00401 MCOll002 water 9·30·96 X X X X X 

06G00102 MCOlto03 water 10·1·96 X X X X X 

06G0010l MCOI1 004 water to-I-96 X X X X X 

06G00301 MCOll005 water 10·2-96 X X X X X 

06R02001 MCOll006 R water to-2-96 X X X X X 

29G00501 MC011007 water 10-2-96 X X X X X 

29G00501O MCOIIOOB FD water 10-2-96 X X X X X 

29T03001 MC037001 T8 water 10-3-96 X 

29GOOIOI MC037002 water 10·3-96 X X X X X 

66G01201 MC037003 waler 10-3-96 X X X X X 

66G00102 MC037004 water 10-4-96 X X X X X 

29G00501MS MC011007MS MS water 10-2-96 X X X X X 

29GOOSOIMSD MCO 11 007MSD MSD water 10·2-96 X X X 

29G0050 1 DUP MCOll007DUP DUP water 10·2·96 X X 

TR.,= Trip Blank. R '= Rinsate. SB '= Source Blank. FD '" Field Duplicate. MS = Matrix.Spike. MSD = Matrix Spike Duplicate. OUP " Duplicate 

) )4 ) 
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SDG#: WF033 VALIDATION SAMPLE TABLE LDC#: 2069A 

Project Name: NAS Whiting Field Parameters/Analylical Method Job#: 8532·20 

Pesticides 
QC Date VOA SVOA IPCBs 

Client 10 # Lab ID # Type Matrix Collected (CLP-l.9) (CLP-l.9) (CLP-1.9) Metals Cyanide 

29T03101 MC085001 T8 water 10-7·96 X 

26G00401 MC085002 water 10-7-96 X X X X X 

26G00301 MC085003 water 10·8·96 X X X X X 

66G00202 MC085004 water 10·8-96 X X X X X 

29G00201 MC085005 water 10-8·96 X X X X X 

66G01901 MC085006 water 10-9·96 X X X X X 

66R02101 MC085007 R water 10·9-96 X X X X X 

66T03201 MC11BOOl TB water 10-10-96 X 

66G00201 MC11B002 water 10-9-96 X X X X )~. 

66G00201O MC118003 FD water 10-9-96 X X X X X 

07G00101 MCllB004 water 10-10-96 X X X X X\ 

30G00501 MCtlB005 water 10-10-96 X X X X X 

66G00301 MCllB006 water 10-11-96 X X X X X 

66G00201MS MC118002MS MS water 10-9-96 X X X X X 

66G00201MSD Me 118002MSD MSD water 10-9-96 X X X 

66GOO201DUP MC118002DUP DUP water 10-9-96 X X 

TB = Trip Blank. A = Ainsate. SB = Source Blank. FD = Field Duplicate. MS = Matrix Spike. MSD = Matrix Spike Duplicate. OUP = Duplicate 

A-15 



Table 1 

SDG#: WF034 VALIDATION SAMPLE TABLE 

ProJect Name: NAS Whiting Field Parameters/Analytical Method 

Pesticides 
ac Dale VOA SVOA /PCBs 

CllenllD # lab 10 # Type Matrix Collected (CLP-l.9) (ClP-1.9) (CLP-l.9) 

66T03301 MC153001 TB water 10-14-96 X 

66G02001 MCt53002 waler 10-14-96 X X X 

66G00302 MC153003 water 10-15-96 X X X 

66G01801 MC153004 water 10-16-96 X X X 

30GOO301 MC153005 water 10·16·96 X X X 

30G00401 MC153006 waler 10-16-96 X X X 

66R02201 MC153007 R water 10·16·96 X X X 

30G00301D MC153008 FD waler 10-16-96 X X X 

66T03401 MC176001 TB water 10-17·96 X 

66G01101 MC176002 water 10-17-96 X X X 

66G01301 MC176003 waler 10·17-96 X X X 

66G00501 MC176004 waler 10·18·96 X X X 

66G00501F MC176005 waler 10·18-96 

30G00301MS MC153005MS MS water 10·16·96 X X X 

30G00301MSD MC153005MSD MSD water 10·16·96 X X X 

30G00301DUP MC153005DUP DUP water 10·16·96 

') Trip Blank. R = Rinsate, SB = Source Blank. FD = Field Duplicate, MS = M' 

' . ./ 

'jpike. MSD '" Matrix Spike Duplicate. DUP ~ Duplicate 

,_,16 

LDC#: 207M 

Job#: 8532-20 

Metals Cyanide 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X 

X X 

X X 

) 
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SDG#: WF035 VALIDATION SAMPLE TABLE i LDC#: 20784 

Project Name: NAS Whiting Field Parameters/Analytical Method Job#: 8532·20 

Pesticides 
ac Date VOA SVOA /PCBs 

Client 10 # Lab ID # Type Matrix Collected (CLP·l.9) (CLP·l.9) (CLP·1.9) Metals Cyanide 

66T03501 MC21400t T8 water 10·21·96 X 

66G00401 MC214002 water 10·21·96 X X X X X 

66GOt601 MC214003 waler 10·22·96 X X X X X . 
66G01501 MC214004 waler 10·22·96 X X X X X 

66G01701 MC214005 waler 10·23·96 X X X X X 

66R0230t MC214006 R waler 10·23·96 X X X X X 

66G01701D MC214007 FD waler 10·23·96 X X X X X 

66T03601 MC231001 T8 waler 10·24·96 X 

66G0010l MC231002 waler 10·24·96 , X X X X X 

08G00101 MC231003 waler 10·24·96 X X X X X. 

66G0100l MC231004 waler 10·25-96 X X X : X X. 

66G01701MS MC214005MS MS waler 10-23·96 X X X X )( 

66G01701MSD MC214005MSD MSD waler 10·23·96 X X X 
, 

66G01701DUP MC214005DUP DUP waler 10-23-96 i X X 

TB = Trip Blank, A = Ainsate, SB = Source Blank, FD = Field Duplicale, MS = Matrix Spike. MSD = Matrix Spike Duplicale, DUP ~ Duplicate 
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Table 1 

SDG#: WF036 VALIDATION SAMPLE TABLE LDC#: 2077A 

ProJect Name: NAS Whiting Field Parameters/Analytical Method Job#: 8532·20 

Pesticides 
ac Date VOA SVOA /PCBs 

Client 10 # Lab 10 # Type Matrix Collected (CLP-l.9) (CLP-l.9) (CLP-l.9) Metals Cyanide 

66T03701 MC262001 T8 water 10·28·96 X 

66G00701 MC262002 water 10·29·96 X X X X X 

54GOO201 MC262003 water 10·29·96 X X X X X 

54G00101 MC262004 water 10·30·96 X X X X X 

31G00201 MC262005 water 10·30·96 X X X X X 

31G00201F MC262006 water 10·30·96 X 

54R02401 MC262007 A water 10·30·96 X X X X X 

54GOOIOID MC26200B FD water 10·30·96 X X X X X 

31T03BOI MC2B4001 T8 water 10·31·96 X 

31G00301 MC284002 water 10·31·96 X X X X X 

31 G00402 MC284003 water 10·31·96 X X X X X 

31 G00403 MC2B4004 water 11·1·96 X X X X X 

54GOO101MS MC262004MS MS water 10·30·96 X X X X X 

54G00101MSD MC262004MSD MSD water 10·30·96 X X X 

54GOO101DUP MC262004DUP DUP water 10-30-96 X X 

TR= Trip Blank. R = Rinsate. SB = Source Blank. FD = Field Duplicate. MS = MatrixSpike. MSD = Matrix Spike Duplicate. OUP = Duplicate 

) ~8 ) 
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SOG#: WF037 VALIDATION SAMPLE TABLE LOC#: 2071A 

Project Name: NAS Whiting Field Parameters/Analytical Method Job#: 8532·20 

Pesticides 
ac Date VOA SVOA /PCBs 

Client JD # lab 10 # Type Matrix Collected (ClP·1.9) (ClP·1.9) (ClP·1.9) Metals Cyanide 

15T03901 MC424001 T8 water 11·18·96 X 

15GOO502 MC424002 water 11·18·96 X 

15GOO503 MC424003 water 11·18-96 X 

16G00202 MC424004 waler 11·19-96 X 

16G00203 MC424005 water 11·19-96 X 

15GOOB02 MC424006 water 11-20-96 X 

15GOOB03 MC424007 water 11-20-96 X 

15GOOB03D MC424008 FD water 11-20-96 X 
., 

15R02501 MC424009 R water 11-20-96 X 

15F00201 MC424010 water 11·20-96 X X X X i.~ ,c"'" 

16GOO702 MC448001 water 11-21-96 X 
',,<, 

16GOO703 MC44B002 water 11·21-96 X 
'N-" 

16GOO403 MC448003 water 11·22-96 X 
",". 

16T04001 MC448004 T8 waler 11-21-96 X 

15G00803MS MC424007MS MS water 11-20-96 X 

15G00803MSD MC424007MSD MSD waler 11·20-96 X 

TB = Trip Blank. R = Rlnsale. SB = Source Blank, FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate. DUP ~ Duplicate 
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Table 1 

SDG#: WF038 VALIDATION SAMPLE TABLE LDC#: 2099A 

Project Name: NAS Whiting Field ParametersfAnalytical Method Job#: 7560-32 

ac Date VOA 
Client ID # Lab 10 # Type Matrix Collected (CLP-1.9) 

36T04101 MC6B7001 T8 water 12-17-96 X 

36800101 MC6B7002 soil 12-17-96 X 

36800102 MC6B7003 soil 12-17-96 X . 
36800103 MC6B7004 soil 12-17-96 X 

36800201 MC6B7005 soil 12-17-96 X 

36800202 MC6B7006 soil 12-1;:-96 X 

36800203 MC6B7007 soil 12-17-96 X 

36800301 MC6B700B soil 12-17-96 X 

36800302 MC6B7009 soil 12-17-96 X 

36800303 MC6B7010 soil 12-17-96 X 

368003030 MC687011 FD soil 12-17-96 X 

36B00401 MC687012 soil 12-18-96 X 

36B00401DL MC6870120L soil 12-18-96 X 

36800402 MC687013 soil 12-18-96 X 

36800403 MC687014 soli 12-18-96 X 

368004030 MC687015 FD soil 12-18-96 X 

36R02601 MC687016 R water 12-18-96 X 

36B00303MS MC687011MS MS soil 12-17-96 X 

36B00303MSD MC687011MSO MSD soil 12-17-96 X 

T"" ~ Trip Blank. R = Rinsate. SB = Source Blank. FD = Field Duplicate, MS '" Matrix Spike, MSD = Matrix Spike Duplicate, DUP ~ Duplicate 

) ~O 
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SOG#: WF039 VALIDATION SAMPLE TABLE lOC#: 2102A 

ProJect Name: NAS Whiting Field Parameters/Analytical Method Job#: 7560-32 

QC Date VOA 
Client 10 # Lab 10 # Type Mattix Collected (CLP-l.9) 

35T04201 MC698001 T8 water 12-19-96 . X 

35800tOl MC698002 soil 12-20-96 X 

35B00102 MC698003 soil 12-20-96 X 

35B001020L MC6980030L soil 12-20-96 X 

35B00103 MC698004 soil 12-20-96 X 

35800104 MC698005 soil 12-20-96 X 

35BOOt05 MC698006 soil 12-20-96 X 

35800106 MC698007 soil 12-21-96 X 

35B00201 MC698008 soil 12-21-96 X ~ .... \" 

35B00202 MC698009 soil 12-21-96 X 

35B00203 MC698010 soil 12-21-96 X ,.,. 

35R02701 MC698011 A water 12-21-96 X 

35B00301 MC6980t2 soil 12-21-96 X 

35B00302 MC698013 soil 12-21·96 X 

35BOO303 MC698014 soil 12-21-96 X 

35B003020 MC698015 FD soil 12-21-96 X 

35B002030 MC698016 FO soil 12-21-96 X 

35B00203MS MC698010MS MS soil 12-21-96 X 

35B00203MSO MC698010MSO MSO soil 12-21-96 X 

TB = Trip.Blank. R '" Rinsate. SB = Source Blank. FO = Field Duplicate. MS = Matrix Spike. MSD = Matrix Spike Duplicate. DUP " Duplicate 
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lable 1 

SoG,: WF040 VALIDATION SAMPLE TABLE LoC#: 212M 

ProJect Name: NAS Whiting Field Parameters/Analytical Method Job#: 7560-32 

QC oato VOA 
Client 10' Lab 10 # Type Matrix Collected (CLP·l.9) 

35T04301 MC783001 T8 waler 1·7·97 X 

35800401 MC783002 soil 1·7·97 X 

35800402 MC783003 soil 1·7·97 X 

35800403 MC783004 soil 1·7·97 X 

35800501 MC783005 soil 1·7·97 X 

3580050IDl MC783005Dl,. soil 1·7·97 X 

35600502 MC783006 soil 1·7·97 X 

35800503 MC783007 soil 1·7·97 X 

35800201 MC783008 soil 1·8·97 X 

35800202 MC783009 soil 1·8·97 X 

35800203 MC783010 soil 1·8·97 X 

35800101 MC783011 soil 1·8·97 X 

35800102 MC783012 soil 1·8·97 X 

35800103 MC783013 soil 1·8·97 X 

35800301 MC783014 soil 1·9·97 X 

35800302 MC783015 soil 1·9·97 X 

35800303 MC783016 soil 1·9·97 X 

35R02801 MC783017 R water 1·9·97 X 

358002030 MC783018 Fo soil 1·8·97 X 

358001030 MC783019 FD soil 1·8·97 X 

35800203MS MC783010MS MS soil 1·8·97 X 

35800203MSo MC783010MSD MSD soil 1·8·97 X 

TR= Trip Blank. R = Rinsate. SB = Source Blank. FD = Field Duplicate. MS = MatrixSpike. MSD ~ Matrix Spike Duplicate. DUP = Duplicate 

) '22 
I 
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SOG#: WF041 VALIDATION SAMPLE TABLE LOC#: 23231\ 

Project Name: NAS Whiting Parameters/Analytical Method 

Pesticides 
ac Date VOA SVOA IPCBs Metals 

Client 10 # Lab 10 # Type Matrix Collected (1,9) (1.9) (1.9) (2.1) 

35T04501 MD90BOOI TB water 6-11-97 X 

35FOO301 MD90BOO2 water 6-11-97 X X X X 

35R03001 MD908003 A water 6-11-97 X X X X 

35GOO101 MD90B004 water 6-11-97 X X X X 

35GOO101D MD908005 FD water 6·11-97 X X X X 

35GOO101DRE MD908005RE FD water 6-11-97 X 

35GOO103 MD90BOO6 water 6·11-97 X X X X 

35GOO103F MD908007 waler 6-11-97 X 

35GOO102 MD90800B waler 6-12-97 X X X X 

37GOO102 MD908009 waler 6·12·97 X X X X 

37T04601 MD926001 TB waler 6-12-97 X 
"~ 

36GOO101 MD926002 waler 6-12-97 X X X X 

36GOO101F MD926003 waler 6-12-97 X 
'.-

37GOO101 MD926004 waler 6-12-97 X X X X 

36GOO102 MD926005 waler 6·13-97 X X X X 

36GOO102RE MD926005RE waler 6-13·97 X 

36GOO103 MD926006 waler 6-13-97 X X X X 

36GOO103RE MD926006RE waler 6-13-97 X 

35T04701 M0950001 TB waler 6-15-97 X 

35GOO202 MD950002 waler 6-15-97 X X X X 

35GOO202D MD950003 FD waler 6·15·97 X X X X 

35GOO203 MD950004 weier 6-i5-97 v v X X " " 
35GOO201 MD950005 waler 6-16-97 X X X X 

35GOO201F MD950006 waler 6-16-97 X 

TB = Trip Blank, R = Rinsate. SB = Source Blank. FD = Field Duplicale. MS = Matrix Spike, MSD = Matrix Spike Duplicate. DUP ~ Duplicate 
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Table 1 

SDG#: WF041 VALIDATION SAMPLE TABLE LOC#: 2323A 

ProJect Name: NAS Whiting Parameters/Analytical Method 

Pesticides 
ac Dato VOA SVOA IPCBs Metals 

Cllont 10 # Lab ID # Type Matrix Collocted (1.9) (1.9) (1.9) (2.1) 

13T04801 MD985001 T8 water 6·16·97 X 

13G00301 MD985002 water 6·16·97 X X X X 

13GOO301F MD985003 water 6·16·97 X 

13G00401 MD985004 water 6·16·97 X X X X 

35GOO101MS MD90BOO4MS MS water 6·11·97 X X X X 

35GOO101MSD MD908004MSD MSO water 6·11·97 X X X 

35GOO1010UP MD908004DUP OUP water 6·11·97 X 

TR,= Trip Blank. R = Rinsate. SB = Source Blank. FD = Fietd Duplicate. MS = Matrix,Spike. MSD = Matrix Spike Duplicate. DUP '"' Duplicate 

) ~4 ) 



) Ie 1 } 
SOG#: WF042 VALIDATION SAMPLE TABLE LOC#: 2311A 

Project Name: NAS Whiting Parameters/Analytical Method 

ac Oato VOA 
Client 10 # Lab 10 # Typo Matrix Collocted (1.9) 

05T04901 ME007001 T9 water 6-16-97 X 

05G00301 ME007002 water 6-17-97 X 

05G00901 MEOO7003 water 6-16-97 X 

05G00902 ME007004 water 6-19-97 X 

05G009020 ME007005 FO water 6-19-97 X 

05R03101 ME007006 R waler 6-17-97 X 

05T05001 ME021001 water 6-20-97 X 

05G01001 ME021002 waler 6-20-97 X 

05GOloo2 ME021 003 water 6-20-97 X 

05G00902MS ME007004MS MS water 6-19-97 X 

05G00902MSO ME007004MSO MSD water 6-19-97 X 

TB = Trip Blank. R = Rinsate. SB = Source Blank. FD = Field Duplicate. MS = Matrix Spike. MSD = Matrix Spike Duplicate, DUP ~ Duplicate 
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Table 1 

SDG#: WF043 VALIDATION SAMPLE TABLE LDC#: 2315.1\ 

Project Name: NAS Whiting Parameters/Analytical Method 

ac Date VOA 
CllentlD # Lab ID # Type Matrix Collected (1.9) 

05T05101 ME042001 T8 water 6-23-97 X 

05R03201 ME042002 R water 6-23-97 X 

05GOO801 ME042003 water 6-24-97 X 

05G00802 ME042004 water 6-24-97 X 

05GOOB02D ME042005 FD water 6-24-97 X 

33T05201 ME053001 T8 water 6-24-97 X 

33GOO501 ME053002 water 6-24-97 X 

33GOO101 ME053003 water 6-24-97 X 

33G00201 ME053004 water 6-25-97 X 

33G00301 ME053005 water 6-25-97 X 

33G00301DL ME053005DL water 6-25-97 X 

33T05301 ME073001 T8 water 6-25-97 X 

06GOO102 ME073002 water 6·26·97 X 

06G00301 ME073003 water 6·26·97 X 

33G00401 ME073004 water 6·26·97 X 

30T05401 ME087001 T8 water 6·26·97 X 

07GOO101 ME087002 water 6·26·97 X 

07G00101D ME087003 FD water 6·26·97 X 

3OG00501 ME087004 water 6·26·97 X 

30G00301 ME087005 water 6·27·97 X 

30G00401 ME087006 water 6·27·97 X 

05GOO802MS ME042004MS MS water 6·24·97 X 

05GOO802MSD ME042004MSD MSD water 6·24·97 X 

, T' Blank R = Rinsate. SB = Source Blank. FD = Field Duplicate. MS = M3t .: v .$pike. MSD = Matrix Spike Duplicat~. DUP = Duplicate J ~ . ~6 
.~ ) 
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SDG#: WF044 VALIDATION SAMPLE TABLE LOC#: 2322A 

Project Name: NAS Whiting Parameters/Analytical Method 

ac Date VOA 
Client 10 # Lab 10 # Type Matrix Collected (1.9) 

06T05501 ME10000l TB water 6-29-97 X 

06R03301 ME 1 00002 A water 6-29-97 X 

66G00201 MEl 00003 water 6-29-97 X 

06GOO101 ME 1 00004 water 6-29-97 X 

66G00202 ME 1 00005 waler 6-30-97 X 

66T05601 ME110001 TB waler 6-30-97 X 

66G01201 ME110002 waler 6-30-97 X 

66G01201O MEl 10003 FD waler 6-30-97 X 

66G00102 MEl 10004 waler 7-1-97 X 

66G01301 MEl 10005 water 7-1-97 X 

66T05701 ME133001 TB waler 7-2-97 X .-

66G00401 ME I 33002 water 7-2-97 X 
-]!, 

66G02001 ME133003 waler 7-2-97 X 

66T05801 MEI35001 TS waler 7-2-97 X 

66G00603 ME135002 waler 7-2-97 X 

66G006030 ME135003 FO waler 7-2-97 X 

66G00604 MEI35004 waler 7-2-97 X 

66G00601 ME135005 water 7-3-97 X 

66G00602 MEI35006 water 7-3-97 X 

66G01201MS ME110002MS MS waler 6-30-97 X 

66GOl201MSO ME II 0002MSD MSO waler 6-30-97 X 

TB = Trip Blank. R = Rinsale. S8 = Source Blank. FD = Field Duplicale. MS = Matrix Spike. MSD = Malrix Spike Duplicale. DUP = Duplicate 
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Table 1 

SDG#: WF045 VALIDATION SAMPLE TABLE LDC#: 2345A 

Project Name: NAS Whiting Parameters/Analytical Method 

Pesticides 
ac Date VOA SVOA /PCBs Metals 

Client ID # Lab 10 # Type Matrix Collected (1.9) (1.9) (1.9) (2.1) Cyanide 

OWT05901 ME149001 TB waler 7·7·97 X 

OWR03401 ME149002 R water 7·7·97 X X X X X 

OWG00501 ME149003 water 7·8-97 X X X X X 

OWG00502 ME 149004 water 7·8·97 X X X X X 

OWG00502D ME149005 FD water 7-8·97 X X X X X 

OWG00503 ME 149006 water 7-8-97 X X X X X 

OWGOOS03F ME149007 water 7-8-97 X 

OWT06001 ME159001 TB water 7-8-97 X 

OWG00101 ME 159002 water 7-9·97 X X X X X 

OWG00101RE ME 159002RE water 7-9·97 X 

OWGOO102 ME 159003 water 7·9·97 X X X X X 

OWG00102RE ME159003RE water 7·9·97 X 

OWGOO103 ME 159004 ·waler 7·9·97 X X X X X 

OWG00103RE MEI59004RE waler 7·9·97 X 

66T06101 ME175001 TB water 7·9·97 X 

66G02301 ME175002 water 7·9·97 X X X X X 

66G02301RE ME175002RE water 7·9·97 X 

66G02302 ME175003 water 7·9·97 X X X X X 

66G02303 ME175004 water 7·10·97 X X X X X 

OWT06201 ME190001 TB water 7·10·97 X 

OWG00302 ME190002 water 7·10·97 X X X X X 

OWG00302D ME190003 FD water 7·10·97 X X X X X 

OWGOO303 ME 190004 waler 7·10-97 X X X X X 

OWGOO301 ME190005 water 7-\ \·97 X X X X X 

TB_= Trip Blank. R = Rinsate. SB = Source Blank. FD = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP ~ Duplicate 

~8 
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" 
SDG#: WF045 VALIDATION SAMPLE TABLE LDC#: 2345A 

Project Name: NAS Whiting Parameters/Analytical Method 

Pesticides 
ac Date VOA SVOA {PCBs Metals 

Client ID # Lab ID # Type Matrix Collected (1.9) (1.9) (1.9) (2.1) Cyanide 

OWGOO301F ME190006 water 7·11·97 X 

OWT06401 ME226001 T8 water 7·14·97 X 

OWT064010L ME226001DL water 7·14·97 X 

OWG00401 ME226002 water 7·14·97 X X X X X 

OWGOO201 ME226003 water 7·15·97 X X X X X 

OWGOO502MS MEI49004MS MS waler 7·8·97 X X X X X 

OWGOO502MSO ME149004MSO MSD water 7·8·97 X X X 

OWGOO502DUP ME1490040UP OUP water 7·8·97 X X 

".~ 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FO = Field Duplicate, MS = Matrix Spike, MSD = Matrix Spike Duplicate, DUP ~ Duplicate 
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Table 1 

SDG#: WF046 VALIDATION SAMPLE TABLE LDC#: 23nA 

Project Name: NAS Whiting ParametersfAnalyticElI Method 

Pesticides 
QC Date VOA SVOA fPCBs Metals 

Client 10 # Lab 10 # Type Matrix Collected (1.9) (1.9) (1.9) (4.0) Cyanide 

OWT06501 ME241001 T9 wElter 7-1S-97 X 

31R03301 ME241002 R wElter 7-15-97 X X X X X 

31G0010l ME241003 weIer 7-15-97 X X X X X 

31G001010 ME241004 FD wElter 7-1S-97 X X X X X 

OWT06601 ME261001 T9 wElter 7-16-97 X 

31G00401 ME261002., wElter 7-16-97 X X X X X 

31 G00402 ME261 003 water 7-16-97 X 

31 G00403 ME261004 water 7-16-97 X 

31G00301 ME261005 water 7-16-97 X 

31T06701 ME30S001 TB wElter 7-2t-97 X 

31 G00201 ME30S002 WEIler 7-21-97 X 

31G00101MS ME241003MS MS wElter 7-1S·97 X X X X 

31G00101MSO ME241003MSO MSO wElter 7-15-97 X X X 

31GOO101DUP ME241003DUP OUP water 7-15-97 X 

TD= Trip Blank, R = Rinsate. SB = Source Blank, FD = Field Duplicate. MS = Matrix Spike, MSO = Matrix Spike Duplicate, DUP ~ Duplicate 

) 30 
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SOG#: WF047 VALIDATION SAMPLE TABLE LOC#: 2346A 

Project Name: NAS Whiting Parameters/Analytical Method 

QC Date VOA Metals 
Client 10 # Lab 10 # Type Matrix Collected OLV01.0 (2.1) 

39W028 ME243001 water 7-15-97 X 

39W027 ME243002 water 7-15-97 X 

39W024 ME243003 water 7-15-97 X 

39W032 ME243004 water 7-15-97 X X 

39W034 ME243005 water 7-15-97 X X 

39W034D ME243006 water 7-15-97 X X 

39W031 ME243007 water 7-15-97 X 

STOR BlK ME243006 water 7-17-97 X 

39T10001 ME244001 TB water 7-15-97 X 
if~ 

39WOOI ME244002 water 7-15-97 X ; 

39WOO2 ME244003 water 7-15-97 X X .'u, 

39W003 ME244004 water 7-15-97 X ... 

39W004 ME244005 water 7-15-97 X 

39WOO5 ME244006 water 7-15-97 X 

39WOO6 ME244007 water 7·15·97 X 

39WOO7 ME244008 water 7-15-97 X 

39WOO8 ME244009 water 7-15-97 X 

39W014 ME267001 water 7·16-97 X 

39W015 ME267002 water 7-16-97 X 

39W016 ME267003 water 7-16-97 X X 

39W012 ME267004 water 7-16-97 X 

39WOl2D ME267005 FD water 7-16-97 X 

39W013 ME267006 water 7-16-97 X 

39W017 ME267007 water 7-16-97 X 

TB = Trip Blank. R = Rinsate. sa = Source Blank. FD = Field Duplicate. MS = Matrix Spike. MSD = Matrix Spike Duplicate. DUP = Duplicate 
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Table 1 

SDG#: WF047 VAUDATION SAMPLE TABLE lDC#: 2346A 

PtoJect Name: NAS Whiting Parameters/Analytical Method 

ac Date VOA Metals 
Client ID # Lab ID # Type Matrix Collected OlV01.0 (2.1) 

STOR BlK2 ME26700B water 7·1B·97 X 

39W034MS ME243005MS MS water 7·15·97 X X 

39W034MSO ME243005MSO MSD water 7·15·97 X 

39W034DUP ME243005DUP OUP water 7·15·97 X 

")" Trip Blank. R = Rinsate. SB '" Source Blank. FD '" Field Duplicate. MS '" Me' ~rike. MSO '" Matrix Spike Duplicate. DUP ~ Duplicate 
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SOG#: WF048 VALIDATION SAMPLE TABLE LDC#: 2338A 

ProJect Name: NAS Whiting Parameters/Analytical Method 

ac Date VOA 
Client 10 # Lab 10 # Type Mattix Collected (1.9) 

390002 ME245001 soil 7-15-97 X 

390001 ME245002 soil 7-15-97 X 

390007 ME245003 soil 7-15-97 X 

390023 ME264001 soil 7-16-97 X 

390026 ME264002 soil 7-16-97 X 

390016 ME264003 soil 7-16-97 X 

390013 ME264004 soil 7-16-97 X 

390019 ME264005 soil 7-17-97 X 

390018 ME264006 soil 7-17-97 X 

3900180 ME264007 FD soil 7-17-97 X 

390022 ME264008 soil 7-17-97 X 

39R03401 ME264009 R waler 7-16-97 X 

390018MS ME264006MS MS soil 7-17-97 X 

390018MSO ME264006MSO MSO soil 7-17-97 X 

TB = Trip Blank. R = Rinsate. S6 = Source Blank. FO = Field Duplicate, MS = Matrix Spike, MSD '" Matrix Spike Duplicate, DUP ~ Duplicate 

A-33 



Table 1 

SDG#: WF049 VALIDATION SAMPLE TABLE lDC#: 2347A 

Project Name: NAS Whiting Parameters/Analytical Method 

QC Date VOA SVOA 
Client ID # Lab 10 # Type Matrix Collected (1.9) (1.9) 

39T10201 ME262001 T8 water 7-15-97 X 

39W023 ME262002 waler 7-16-97 X 

39W026 ME262000 waler 7-16-97 X 

39W025 ME262004 water 7-16-97 X 

39W029 ME262005 water 7-16-97 X 

39W030 ME262006 waler 7-16-97 X 

39UOOt ME262007 water 7-16-97 X X 

39W018 ME263001 waler 7-17-97 X 

39W019 ME263002 water 7-17-97 X 

39W020 ME263003 water 7-17-97 X 

39W021 ME263004 water 7-17-97 X 

39W021D ME263005 FD water 7-17-97 X 

39W022 ME263006 waler 7-17-97 X 

39T10401 ME263007 T8 water 7-17-97 X 

39W021MS ME263004MS MS waler 7·17-97 X 

39W021MSD ME263004MS[} MSD waler 7-17-97 X 

T'l,,'" Trip Blank. A = Ainsate, SB = Source Blank. FD '" Field Duplicate. MS = Matrix.,Spike. MSD '" Matrix Spike Duplicate. DUP = Duplicate 
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SDG#: WF051 VALIDATION SAMPLE TABLE LDC#: 2360A 

Project Nahle: NAS Whiting Parameters/Analytical Method 

ac Date VOA Metals 
Client 10 # Lab 10 # Type Matrix Collected (1.9) (CLP) 

16T06601 ME306001 T8 water 7-21-97 X 

16R03S01 ME306002 R water 7-21-97 X 

16G00401 ME306003 water 7-22-97 X 

16GOO401D ME306004 FD water 7-22-97 X 

16G00402 ME306005 waler 7-22-97 X 

16G00403 ME306006 water 7-22-97 X 

16T06901 ME322001 T8 water 7-22-97 X 

16G00302 ME322002 water 7-22-97 X X 

16G00303 ME322003 water 7-22-97 X X -;.';.'. 

16G00202 ME322004 waler 7-23-97 X X 

16G00203 ME32200S waler 7-23-97 X X 

16T07001 ME340001 T8 water 7-23-97 X , 

16G00601 ME340002 water 7-23-97 X X 

16G00601F ME340003 water 7-23-97 X 

16G00602 ME340004 waler 7-23-97 X X 

16R03601 MW34000S R water 7-23-97 X 

16G00304 ME340006 water 7-24-97 X X 

16G00304F ME340007 water 7-24-97 X 

16G00301 ME34000B water 7-24-97 X X 

16G0010l ME340009 water 7-24-97 X X 

16G00101D ME340010 FD water 7-24-97 X X 

16T07101 ME346001 T8 water 7-2S-97 X 

16G00702 ME346002 water 7-2S-97 X X 

16G00702DL ME346002DL water 7-2S-97 X 

TB = Trip Blank. R = Rinsate. SB = Source Blank. FD = Field Duplicate. MS = Matrix Spike. MSD = Matrix Spike Duplicate. OUP ~ Duplicate 
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SDG#: WF051 VALIDATION SAMPLE TABLE LDC#: 2360A 

Project Name: NAS Whiting Parameters/Analytical Method 

ac Date VOA Metals 
Client ID # Lab ID # Type Matrix Collected (1,9) (CLP) 

16GOO703 ME348003 water 7·25·97 X X 

16GOO703DL ME348003DL water 7·25·97 X 

16GOO701 ME348004 water 7·25·97 X X 

16G00401MS ME306003MS MS water 7·22·97 X 

16G00401MSD ME306003MSD MSD water 7·22·97 X 

TB = Trip Blank, R = Rinsate, SB = Source Blank, FD = Field Duplicate, MS =: Matrix Spike, MSD = Matrix Spike Duplicate. DUP ~ Duplicate 

) ) 
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SDG#: WF052 VALIDATION SAMPLE TABLE LOC#: 2354A 

Project Name: NAS Whiting Parameters/Analytical Method 

ac Date VOA 
Client 10 # lab ID # Type Matrix Collected (OLV01.0) 

39018 ME346001 water 7-25-97 X 

39019 ME346002 water 7-25-97 X 

39020 ME346003 water 7-25-97 X 

39021 ME346004 water 7-25-97 X 

39020D ME346005 FD water 7-25-97 X 

39029 ME346006 water 7-25-97 X 

39T10501 ME346007 TB water 7-25-97 X 

STORAGEBLK ME346008 water 7-26-97 X 

39020MS ME346003MS MS water 7-25-97 X 

39020MSD ME346003MSD MSD water 7-25-97 X 

TB = Trip Blank. R = Rinsate. S8 = Source Blank. FD = Field Duplicate, MS = Matrix Spike, MSD '" Matrix Spike Duplicate, DIJP - Duplicate 
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Table 1 

SDG#: WF053 VALIDATION SAMPLE TABLE LDC#: 2384A 

Project Name: NAS Whiting PluAmeters/Analytical Method 

ac Date VOA Metals 
Client ID # Lab 10 # Type Matrix Collected (1.9) (2.1) 

15T07201 ME367001 T8 water 7-27-97 X 

15R03701 ME367002 R water 7-27-97 X X 

15GOO601 ME367003 water 7-27-97 X X 

15GOO602 ME367004 water 7-27-97 X X 

15GOO602D ME367005 FD water 7-27-97 X X 

15T07301 ME377001 T8 wAter 7-28-97 X 

15G00201 ME377002 water 7-28-97 X X 

15GOO101 ME377003 water 7-28-97 X X 

15G00202 ME377004 water 7-29-97 X X 

15GOO203 ME377005 water 7-29-97 X X 

15T07401 ME390001 TB water 7-29-97 X 

15GOO301 ME390002 water 7-29-97 X X 

15GOO302 ME390003 water 7-29-97 X X 

15G00701 ME390004 water 7-30-97 X X 

15G00702 ME390005 water 7-30-97 X X 

15T07501 ME404001 TB water 7-30-97 X 

15G00401 ME404002 water 7-30-97 X X 

15GOO703 ME404003 waler 7-30-97 X X 

15GOO703D ME404004 FD water 7-30-97 X X 

15G00501 ME404005 water 7-31-97 X X 

15G00501F ME404006 water 7-31-97 X 

15G00502 ME404007 water 7-31-97 X X 

15G00503 ME404008 water 7-31-97 X X 

15G00602MS ME367004MS MS water 7-27-97 X X 

TR = Trip Blank. R = Rinsate. 58 = Source Blank. FD = Field Duplicate. MS = Matrix ,Spike. MSD = Matrix Spike Duplicate. DUP = Duplicale 

) as 
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SOG#: WF053 VAUOATION SAMPLE TABLE LOC#: 2384A 

Project Name: NAS Whiting Parameters/Analytical Method 

ac Date VOA Metals 
Client 10 # Lab 10 # Type Matrix Collected (1.9) (2.1) 

15GOO602MSD ME367004MSD MSD water 7·27·97 X 

15GOO602DUP ME3670040UP OUP water 7·27-97 X 

TB = Trip Blank. A = Ainsale, SB = Source Blank, FO '" Field Duplicate. MS = Matrix Spike, MSD = Matrix Spike Duplicate. DUP = Duplicate 
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Table 1 

SOG#: WF054 VALIDATION SAMPLE TABLE LDC#: 23991\ 

Project Name: NAS Whiting Pmameters/Analytical Method 

ac Date VOA Metals 
Client 10 # Lab 10 # Type Matrix Collected (1.9) (2.1) 

15T07601 ME441001 TB water 8-4-97 X 

15G00801 ME441002 water 8-4-97 X X 

15G00801D ME441003 FD water 8-4-97 X X 

15G00802 ME441004 water 8-4-97 X X 

15R03801 ME441005 R water 8-5-97 X X 

15G00803 ME441006 " water 8-5-97 X X 

15G00303 ME441007 water 8-5-97 X X 

30T07701 ME450001 TB water 8-5-97 X 

30R03901 ME450002 R water 8-6-97 X X 

30GOO302 ME450003 water 8-6-97 X X 

15G00801MS ME441002MS MS water 8-4-97 X X 

15G00801MSD ME441002MSD MSD water 8-4-97 X 

15G00801DUP ME441002DUP DUP water 8-4-97 X 

~ "Trip Blank. R = Rinsate. S8 = Source Blank. FD = Field Duplicate. MS = Ma"'~ike, MSD = Matrix Spike Duplicate. OUP = Duplicate 
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SDG#: WF055 VALIDATION SAMPLE TABLE LDC#: 2511A 

Project Namo: NAS Whiting Parameters/Analytical Method 

ac Date VOA 
Client 10 # Lab 10 # Type Matrix Collected (1.9) 

OWT08001 MF004001 TB water 10-27-97 X 

OWR04101 MF004002 R water 10-27-97 X 

OWG00401 MF004003 water 10-27-97 X 

OWG00401D MF004004 water 10-27-97 X 

1 3R0420 1 MF00400S R water 10-28-97 X 

13G00401 MF004006 water 10-28-97 X 

OWG00401MS MF004003MS MS water 10-27-97 X 

OWG0040IMSD MF004003MSD MSD water 10-27-97 X 

TB = Trip Blank. R = Rinsate. SB = Source Blank. FD = Field Duplicate, MS = Matrix Spike, MSD "" Matrix Spike Duplicate, DUP ~ Duplicate 
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Tablen 
Summary of Rejected Data (Organics) 

Groundwater and Subsurface Soil Investigation. Phase liB 
NAS Whiting Field. Milton Florida 

Organic Compounds 

SDG Fraction Sample Compound R_son 

WF022 Volames All samples No rerected results 

Semi volatiles AI: samples No rerected results 

Pesticides & PCBS A:I samples No rerected results 

WF023 Volatiles All samoles No rerected results 

Semi volatiles All samples No rerected results 

Pesticides & PCBs All samoles No reiected reSUlts 

WF02<1 Volatiles All samples No retected results 

Semlvo!atlles AU samples No retecteo results 

Pesticides & PCBs A;: samPles No rerected results 

WF025 Volatiles All samples No rerected results 
Semivoiatiles All samp,es No rejected results 

Pestrcides & PCBs All samoles No rerected results 

WF026 Volatiles All samples No rerected results 
Semillolatiles All samples No rerected results 
Pestrcldes & PCBs All samoles No rejected results 

WF027 Volatiles 1SGOO501 2-Butanone Inrnal & Connnuing Calroratlon 
1SG00501 D 2-Butanone (RRF) 
1SR01501 2-Butanone 
S6G02101 2-Butanone 

SSG02103 2-Butanone 

66i02001 2-Butanone 

Semlvoiatlles All samples No rejected results 
Pestfcloes & PCBs All samOles No rejected results 

WF028 VOlatiles All samples No rejected results 
Semiliolatiles A!I samples No rejected results 
PestlCioes & PCBs All samples No rejected results 

WF029 VOlatiles All samples No rejected results 

Semiliolatiles All samples No rejected results 
Pestrcloes & PSBs All samPles No relected results 

WF030 VOlatiles All samples No rejected results 
Semiliolatiles All samples No relected results 

PesticIDes & PCBs Ali samOles No re;ected results 

WF031 VolaUies All samples No relected results 
Semlvclatlles Ali samples No relected results 
Pestlcloes & PCBs Ali samoles No reJected results 

WF031B Volatiles All samples No rejected results 
SemlllOlatlles Ali samples No rejected results 
PestiCides & PCBs Ali samples No rejected results 

WF032 Volatiles All samples No re;ected results 

SemlllOlatlles All samples No rejected results 

PestiCides & PCBs 29G00501 Heptachlor epolCide Target compound iden!r~catlon (RT) 
29GOOSOID Heptachlor epoXlde 

WF033 Volatiles All samples No rejected results 
Semlvola~les -:All samples No re;ected results -
PestrCldes & PCBs All samples No re;ected results 

WF034 Volatiles All samples No rejected results 
Semlvoiatiles All samples No rejected results -
Pes~Cldes & PCBs All samples Np rejected results 

WF035 Voiatlles All samples No rejected results 
Semi volatiles All samples No rerected results 
Pesticides & PCBs All samples No rerected results -
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TableU I Summary of Rejected Data (Organics) 
Groundwater and Sul,)surfaceS!)i1 Inv~stigalion. Phase liB 

NAS Whiting Field. Milton Florida I 

! 

( ') i 
Organic Compounds I 

I soo I Fraction I Sample I Compound I R •• son 

WF036 Volatiles All samples No relected results 

Semlvoiatlles A:: samo!es No rejected results 

PestiCides &. PCBs All samoles No relected results 

WF037 Volatiles All samples No r,,!ected results 0 Semlvotatlles All sarr.oles 1\10 re,ectec results 
Pesticides &. PCBs All sarr.oles No relecteo' results 

WF038 Volatiles All samoles No rejected results I 
WF039 VOlatiles All samoles No rejected results I 
WF040 Volatiles All samples No rejected results I 
WF041 Volatiles All samples No rejected results 

Semivolatiies All samples No rejected results 
PestlCioes &. PCBs Ali samoles No 'elected results 

WF042 Volatiles All samples No rejected results I 
WF043 Volatiles All samoles No rejected results I 
WF044 Volatiles All samp,es No rejected results I 
WF045 Volatiles All samples No rejected results 0 Semlvoiatiles All samples No rejected reSUlts 

PestiCides &. PCBs All samOles No rejected results 

WF046 VOlatiles All samOles No rejected results -
Semi volatiles All samOles No rejected results 
PestiCides &. PCBs All samoles No rejected results 

r \'047 VOlatiles 39Tl0001 Acetone &. 2-Butanone Initial &. ConbnUing Calibration 
39WOOI Acetone 8. 2-Butanone (f~RF) 

39W002 Acetone 8. 2-Butanone 
39W003 Acetone 8. 2-Butanone 
39W004 Acetone 8. 2-Butanone 
39\'\'005 Acetone & 2-Butanone 

39WOO6 Acetone & 2-Butanone 
39WOD7 Acetone &. 2-Butanone 
39WOOS 2-Butanone 
39W012 Acetone &. 2-Butanone 
39W012D Acetone & 2-Butanone 
39WOt3 Acetone & 2-Butanone 
39WOt4 Acetone 8. 2-Butanone 
39WOt5 Acetone 8. 2-Butanone 
39WOt6 Acetone & 2-Butanone 
39WOt7 Acetone 8. 2-Butanone 
39W024 2-Butanone 
39W027 2-Butanone 
39W028 2-Butanone 
39W031 2-Butanone 
39W032 Acetone & 2-Butanone 
39W034 2-Butanone 
39W034 0 Acetone & 2-6utanone 
STOR_BlK 2-Butanone 
STOR_BlK2 2-Butanone 

WF048 Volatiles All samples / No rejected results I 

n 
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Table II 
Summary of Rejected Data (Organics) 

Groundwater and Subsurface Soil Investigation, Phase liB I 
I 

NAS Whiting Field, Milton Florida I 
, 

Organic Compounds 
:: 

SDG Fraction Sample Compound Reason 

WF049 Vola~les 39"T1':2'J1 Acetone 8. 2-Butanone Inltla; S. :::ont·r.:.;:"~ ::'::.:"''''.=-
3~i~ ~O~ Acetone 8. 2-Butar,one .F;:=' 
39W01S Acetone 

39W01~ 2-Butanone 
39Wn: Acetone 8. 2-Butanone 
39WOZ: Acetone 8. 2-Butanone 
39W021C Acetone 8. 2-Butanone 

39W:J22 Acetone 8. 2-Butanone 
39W023 Acetone 8. 2-Butanone 
39W025 Acetone 8. 2-Butanone 
39W025 Acetone 8. 2-Butanone 
39W029 2-Butanone 
39W:J3C 2-Butanone 

WF049 Serruvoiatlles Af: samOl9s No rejecteo results 

WF051 VOlatiles A!' samples No relected results 

WF052 Volaltles 39G018 Acetone 8. 2-Butanone Inibal & Continuing Cahoratlo~ 
39G019 Acetone 8. 2-Butanone (RRr=! 
39G02Q Acetone 8. 2-Butanone 
39G020D Acetone 8. 2-Butanone 

39G021 Acetone 8. 2-Butanone 
39G02& Acetone 8. 2-Butanone 
39Rl0501 Acetone 8. 2-Butanone 
STORAGE BlK Acetone 

WF053 VOlatiles All samOles No re,ected results 

WF054 VOlatIles All samoles No re,ected results 

WF055 VOlatiles All samoles No re,ected results 
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Table III 

I Summary of Rejected Data (Inorganics) 
Groundwater and Subsurface Soil Investigation. Phase liB 

NAS Whiting Field. Milton Florida I 
I 

\ 

I 
Inorganic Analytas 

SOG I Fraction I Sample I Analyta I Reason 

WF022 All metals All samples No reJecteo results 

Cyanide All samoles No rete:teo results 

WF023 All metals All samples No rejected results I Cyanide All samoles No rejected results 

WF024 All metals All samOles No rejected results 

I Cyanide All samOles No re<ected results 

WF025 All metals Ai, samples No rejected results 

I Cyanide All samPles No rejected resuJts 

WF026 All metals All samples No r"lected results I Cyanide All samples No r"lected results 

WF027 All metals All samples No r"lected results I Cyanide All samples No r"lected results 

WF026 All metals All samples No r"lected results I Cyanide All samples No rejected results 

WF029 All metals All samples No r"lected results I Cyanide All samples No rejected results 

WF030 All metals All samples No r"lected resutts I Cyanide All samples No rejected results 

WF031 All metals Ali samples No rejected results 

Cyanide 05G00101 Cyanide MatriX spike (%R) 

r 05G00301 Cyanide 
05G00601 Cyanide 
05G00802 Cyanide 
05G00901 Cyanide 
05G00902 Cyanide 
05G0100l Cyanide 
D5G010010 Cyanide 

05G01002 CyanIde 
05R01901 Cyanide 
33G00101 Cyanide 
33GOO201 Cyanide 
33G00301 Cyanide 
33G003010 Cyanide 
33G00501 Cyanide 

WF0318 Ali metals All samples No r"lected results I Cyamde All samples No re<ected results 

WF032 All metals All samples No r"lected results I Cyanide All samples No r"lected results 

WF033 All metals Ali samples No rejected results I Cyanide All samples No relected results 

WF034 Ali metals All samples No relected results I Cyanide All samples No relected results 

WF035 All metals All samples No r"lected results I Cyanide All samples No r"lected results 

WF036 All metals All samples No r"lected results 
Cyanide Ali samples No rejected results 

WF037 All metals All samples No r"lected results 

Cyanide 15FOO201 Cyanide Mstrlx spike (%A) r WF041 All metals All samples No rejected results 
Cyanide All samples No r"lected results 
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Table III II 
Summary 01 Rejected Data (Inorganics) 

Groundwater and Subsurface Soli Investigation, Phase liB 
I NAS Whiting Field, Milton Florida I 

i 
Inorganic Analyles 

, 

SDG Fraction Sample Analyle Reason 

WF045 All metals All samples No rl!!ected reSUlts 
Cyanide Ail samoles No retected results 

WF046 All metals All samples No r!!jected reSUlts 
Cyanide All samples No retected results 

WF047 All metals All samPles No retected results 

WF051 All metals All samPles No r!!jected results 

WF053 All metals All samples No rl!jected results 

WF054 All metals All samples No retected results 
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Table IV 
Summary of Percent Recoveries (%R) and Relative Percent Differences (RPD) for Matrix Spike/Matrix Spike Duplicates 

Groundwater and Subsurface Soli Investigation, Phase liB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

Criteria % Recovery 

SDG Client 10 Compound % Recovery RPO MS MSD RPO Qualifier 

WF022 BKG0010l Volatiles · · · · · None 

Semivolatiles 
4-Chloro-3-methylphenol 23-97 · lOB 115 · J (aU detects) 
4-Nitrophenol 10-BO · BB 93 J (aU detects) 
2,4-Dinitrotoluene 24-96 · 100 lOB - J (aU detects) 
Pentachlorophenol 9-103 106 lIB J (aU detects) 

Pesticides/PCBs · · - None 

WF023 02G00301 Volatiles · · · None 

Semivolatiles 
4 -Nitro phenol 10-BO BB B2 J (aU detects) 
2,4-Dinilrotoluene 24-96 97 · - J (flU detects) 
Pentachlorophenol 9-103 · 139 122 J (flU detects) 

Pesticides/PCBs · · None 

WF024 15G00701 Volatiles - · · · None 

Semivolatiles 
4-Nitrophenol 10-BO · 100 102 · J (aU detects) 
2,4·Dinitrotoluene 24-96 · 102 106 · J (aU detects) 
Pentachlorophenol 9·103 · 147 14B - J (aU detects) 

PesticldesjPCBs · · · · None 

WF025 15G00601 Volatiles · · · · None 

Semivolaliles 
4-Nitrophenol 10-BO · 99 102 J (aU detects) 
2,4-Dinitrotoluene 24-96 · 101 103 J (flU detects) 
Pentachlorophenol 9-103 · 124 130 J (aU detects) 

I Pesticides/PCBs · · - None 
II I I I I I I I I, 
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Table IV 
Summary of Percent Recoveries (O/OR) and Relative Percent Differences (RPD) for Matrix Spike/Matrix Spike Duplicates 

Groundwater and Subsurface Soil Investigation, Phase liB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

Criteria % Recovery 

SOG Client 10 Compound % Recovery RPD MS MSD RPD Qualifier 

WF026 15G00803 Volatiles - - - - None 

Semivolatiles 
4-Chloro-3-methylphenol 23-97 - 99 J (all detects) 
4-Nilrophenol 10-80 108 114 J (all detects) 
Pentachlorophenol 9-103 - 140 144 J (all detects) 
2.4-0inilrotoluene 24-96 - 100 J (all detects) 

" 
Pesticides/PCBs - - None 

WF027 16G0050t ~ 
Benzene :s 11 - 12 J 

Semivolatiles 
4-Nitrophenol 10-80 - 91 91 J (all detects) 
Pentachlorophenol 9-103 - 104 104 J (all detects) 

Pesticides/PCBs - - - None 

WF028 12G0010l Volatiles - - - - None 

Semivolaliles 
4-Nitrophenol 10-80 - 83 - J (all detects) 

Pesticides/pCBs - - - - - None 

WF029 14G0010l Volatiles - - - - - None 

Semivolatiles 
4-Nilrophenol 10-80 - 88 91 - J (all detects) 
. Pentachlorophenol 9-103 - - 106 J (all detects) 

Pesticides/PCBs - - - - None 

WF030 66GOO601 Volatiles - - - - None 

Semivolatiles 
4-Nilrophenol 10-80 - 85 89 J (all deter.I,;) 

Pesticides/PCBs - - - Non!! 
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Table IV 
Summary of Percent Recoveries (%R) and Relative Percent Differences (RPD) for Mattix Spike/Matrix Spike Duplicates 

Groundwater and Subsurface Soil Investigation, Phase liB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

Criteria % Recovery 

SDG Client 10 Compound % Recovery RPD MS MSD RPD Qualilier 

WF031 05G0100l Volatiles - - - None 

Semivolatiles 
Phenol ,,:42 50 NonE' 
2-Chlorophenol ,,:40 - 50 None 
4-Chloro-3-methylphenol ,,:42 51 NOlie 
4-Nitrophenol 10-80 :-:;50 95 58 None 
Pentachlorophenol - ,,:50 52 None 
1,4-Dichlorobenzene ,,:28 - 45 J 
N-Nitroso-di-n-propylamine ,,:36 - 56 J 
1.2.4-Trichlorobenzene :528 - 41 J 
Acenaphthene ,,:3t - 84 J 
2,4-Dinitrotoluene ,,:38 - 52 J 
Pyrene ,,:31 54 J ")~ 

" 

Pesticides/PCBs - NOlie 

WF031B None Volatiles - -
Semivolatiles - - -
Pesticides/PCBs - - - -

WF032 29GOO501 Volatiles - - - . None 
Semivolatiles . . · . . None 
Pesticides/PCBs . - - - None 

WF033 66GOO20f Volatiles 
1.I-Dichloroethene :514 · 16 None 

Semivolatiles 
4-Nitrophenol 10-80 - · 83 None 

Pesticides & PCBs - - - None 

IWF034 /30G00301 I :::~::;at"" I - I . 

I 
-

I I I 
NOlie 

I 
Acenaphthene 46-118 :531 44 37 None 

J 
f .4-Dichlorobenzene ,,:28 - 33 None 
1.2,4-Trichlorobenzene :528 34 None 

2.4-Dinitrotoluene - :538 - 40 None 

Pyrene - :531 - 36 Non!' 
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Table IV 
Summary of Percent Recoveries (%R) and Relative Percent Differences (RPD) for Matrix Spike/Matrix Spike Duplicates 

Groundwater and Subsurface Soil Investigation, Phase liB 
NAS Whiling Field, Milton Florida 

Organic Compounds 

Crit"'ria % Recovery 

SOG Client 10 Compound % Recovery RPO MS MSD RPD Qualifier 

WF034 cont. 30G00301 Pesticides!PCBs · None 

WF035 66G01701 Volatiles · · · None 
Semivolatiles · · None 
Pesticides!PCBs · None 

WF036 54GOOIOI Volatiles · None 

Semivolatiles 
4·N~rophenol 10-80 101 81 None 
1.4-Dichlorobenzene - ,.;28 - 30 J 
1.2.4-Trichlorobenzene ,.;28 - 36 J 

Pesticides/PCBs - None 

WF037 15G00803 Volatiles - I · · I I None I 
WF038 36800303 Volatiles I · · I · I None I 
WF039 35800203 Volatiles - I · · I · I None I 
WF040 37B00203 Volatiles I · - I · I None I 
WF041 35GOO101 Volatiles · · · · None 

Semivolaliles · · · - · None 

Pesticides & PCBs 
Aldrin 40-120 - 124 121 · J (all detects) 

IWF042 I 05G00902 I Volatiles I · I · I · I I · I None I 
IWF043 I 05G00802 I Volatiles I · I · I · I I · I None I 

WF044 66G01201 Volatiles 
Trichloroethene · ,.;14 · 40 None 

WF04S OWGOOS02 Volatiles · · · None 

Semivolatiles 
4-N~rophenol 10-80 · 96 109 J (all d~tpct~) 
2.4-Dinrtrotoluene 24-96 · · 100 J (all dpl~ct~) 
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" laDle IV 

Summary of Percent Recoveries (%R) and Relative Percent Differences (RPD) for Matrix Spike/Matrix Spike Duplicates 
Groundwater and Subsurface Soli Investigation, Phase liB 

NAS Whiting Field, Milton Florida 

Organic Compounds 

Criteria % Recovery 

SOG Client 10 Compound % Recovery RPD MS MSD RPO Qualifier 

WF045 conI. OWG00502 Pesticides & PCBs 
gamma-BHC - :$15 28 J 
Heptachlor - $20 - 24 J 
Aldrin 40-120 $22 - 128 29 J 
Dieldrin 52-126 :$18 - 134 22 J 
Endrin 56-121 :$21 - 144 22 J 

WF046 31G0010l Volatiles - None 

Semivolatiles 
4-Nitrophenol 10-80 88 96 J (all detect") 

Pesticides & PCBs 
Endrin 56-121 127 J (alt detecls) 

I WF047 I 39W034 I Volatiles 
I 

- I - I - I I I None I 
IWF048 1390018 1 Volatiles I I - I - I I - I None F' ., 
WF049 39W021 Volatiles - - - None : 

None Semivolatiles - - - None 

WF051 16G00401 Volatiles - · I None I 
WF052 39020 Volatiles - · · - None I 
WF053 15GOO602 Volatiles · · None I 
WF054 15GOO801 Volatiles . · · None I 
WF055 13G00401 Volatiles . · · None I 
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Table V 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Groundwater and Subsurface Soil Investigation, Phase liB 
NAS Whiting Field, Milton Florida 

SOG Organic Compounds RPD 

WF022 Client ID BKGOO101 BKGOO1010 

Laboratory 10 RB858003 RB858004 

Collection Date 7/16196 7/16/96 

Acetone NO 8 ug/L Not calculable 

Sem ivolatiles NO NO · 
Pesticides/PCBs NO NO 

WF022 Client 10 01G00102 01 GOOl 020 
Laboratory 10 RB873008 RB873009 
Collection Date 7/19/96 7119196 

Acetone 4 ug/L 2 ug/L 67 

Semivolatiles NO NO · 
Pesticides/PCBs ND ND · 

WF023 Client 10 02GOO301 02GOO301D 
Laboratory 10 RB887012 RB887013 
Collection Date 7/24196 7/24/96 

Acetone NO 10 ug/L Not calculable 
Carbon disulfide 1 ug/L NO Not calculable 

Semivolatiles ND NO · 
Pesticides/PCBs ND NO -

WF024 Client 10 15GOO701 15GOO7010 
Laboratory 10 RB920009 RB920010 
Collection Date 7/31/96 7/31/96 

Acetone 2 NO Not calculable 

Semivolatiles NO NO · 
Pesticides/PCBs NO ND -

WF025 Client 10 15G00601 15GOO601D 
Laboratory ID RB956006 RB956008 
Collection Date 8/7/96 8/7196 

Acetone 5 ug/L 8 ug/L 46 
1,2·0ichloroethene (total) 1 ug/L 1 ug/L 0 
Chlorobenzene 5 ug/L 5 ug/L 0 
Ethylbenzene lOU ug/L 1 ug/L Not calculable 

1 A-Dichlorobenzene 12 ug/L 12 ug/L 0 
Naphthalene 4 ug/L 4 ug/L 0 
Oiethylphthalate 1 ug/L 1 ug/L 0 

Pesticides/PCBs NO NO . 

WF026 Client 10 15GOO803 15GOO803D 
Laboratory 10 RB980007 RB980008 
Collection Date 8/14/96 8/14/96 

Acetone 25 ug/L 5 ug/L 133 
2-Butanone 7 ug/L lOU ug/L Not calculable 
T richloroethene 4 ug/L 4 ug/L 0 

Bis(2-ethylhexyl)phthalate 2 ug/L 1 ug/L 67 

4,4'-00T 0,16 ug/L 0,079 ug/L 68 
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rabie'll ==lI 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samph!s 

Groundwater and Subsurface Soil Investigation, Phase liB , 
NAS Whiting Field, Milton Florida I 

I 

SDG Orgamc Compounds RPD i 
WF026 Client 10 16GOO403 16G004030 

Laboratory 10 RB980020 RB980021 

Collection Date 8/16/96 8/16/96 

Acetone 3 ugiL 2 ug/L 40 

1.2-0ichloroethene (total) 1 uglL 2 ug/L 67 
Benzene 600 ug/L 600 uglL 0 

Phenol 8 ug/L 8 ug/L 0 
Naphthalene 1 ugiL 2 ug/L 67 
Bis(2-ethylhexyl)phthalate 1 ug/L lOU ug!L Not calcul,able 

Pesticides/PCBs NO NO None 

WF026 Client 10 16GOO4030L 16G0040300L 
Laboratory 10 RB9800200L RB98900210L 
Collection Date 8/16/96 8/16/96 

Acetone 18 ug/L 24 ug/L 29 
Benzene 700 ug/L 740 ug/L 6 

WF027 Client 10 16GOO501 16GOO501o 
Laboratory 10 RC016009 RC016013 
Collection Date 8/21/96 8/21/96 

Volatiles NO NO None 

Bis(2-ethylhexyl) phthalate 2 ug/L lOU ug/L Not calculable 

Pesticides/PC Bs NO NO None 

WF027 Client ID 09GOO301 09GOO3010 
Laboratory 10 RC016019 RC016020 
Collection Date 8/23/96 8/23/96 

Acetone 46 ug/L 18 ug/L 88 
2-Butanone 2 ug/L 10U ug/L Not calculable 

Semivolatiles NO NO NonE! 
Pesticides/PCBs NO NO NOnE! 

WF028 Client 10 11 GOO201 11GOO2010 
Laboratory ID RC044011 RC044018 
Collection Date 8/28/96 8/28/96 

Acetone 5 ug/L 11 ug/L 75 

Phenol 4 ug/L 6 ug/L 40 
Bis (2-ethylhexyl) phthalate 5 ug/L 4 ug/L 22 

Pesticides/PCBs ND NO Non4! 

WF028 Client ID 12GOO101 12GOO101o 
Laboratory 10 RC044012 RC044017 
Collection Date 8/27/96 8/27/96 

Acetone 3 ug/L 6 ug/L 67 

Bis (2-ethylhexyl) phthalate 2 ug/L 2 ug/L 0 

Pesticides/PCBs NO NO None 
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Table V 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Groundwater and Subsurface 5011 Investigation, Phase liB 
NAS Whiting Field, Milton Florida 

SOG Organic Compounds RPO 

WF029 Client 10 14GOO101 14G001010 

Laboratory 10 RC092007 RC092009 

Collection Date 9111/96 9/11/96 

Acetone 8 ug/L 4 ug/L 67 

Carbon disulfide 3 ug/L 10U ug/L Not calculable 

Methylene chloride 1 ug/L 10U ug:L Not calculable 

Bis (2-ethylhexyl) phthalate 4 ug!L 4 ug/L 0 

Pesticides/PCBs NO NO None 

WF030 Client 10 66G00601 66G006010 
Laboratory 10 RC121007 RC121 01 1 
Collection Date 9/18/96 9/18/96 

Acetone 2 ug/L 8 ugfL 120 
Methylene chloride 2 ug/L 10U ug/L Not calculable 

Bis (2-ethylhexyl) phthalate 2 ug/L 3 ug/L 40 

Pesticides/PCBs NO NO None 

WF030 Client 10 66G02203 66G022030 
Laboratory 10 RC121016 RC121017 
Collection Date 9/20/96 9/20/96 

Acetone 4 ug/L 10U ug/L Not calculable 

Bis(2-ethylhexyl)phthalate 2 ug/L 10U ug/L Not calculable 

Pesticides/PCBs NO NO None 

WF031 Client 10 05G01001 05G010010 
Laboratory 10 M8928007 M8928012 
Collection Date 9/25/96 9/25/96 

Volatiles NO NO None 
Semlvolatiles NO NO None 
Pesticides/PCBs NO NO None 

WF031 Client 10 33GOO301 33G003010 
Laboratory 10 M89S8006 M8958007 
Collection Date 9/27/96 9/27/96 

1 .1-0ichloroethene 5 ug/L 6 ug/L 18 
1.2-0ichloroethene (total) 4 ugfL 3 ug/L 29 
T richloroethene 300 ug/L 300 ug/L 0 

Oi-n-butylphthalate 1 ug/L 1 ug/L 0 

Pesticides/PCBs NO NO None 
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Table v 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samph!s 

Groundwater and Subsurface Soil Investigation. Phase liB 
NAS Whiting Field. Milton Florida 

SDG Organic Compounds RPD 

WF032 Client 10 29GOOS01 29GOOS01D 

Laboratory 10 MCOll007 MC01100S 

Collection Date 10/2/96 10/2/96 

Volatiles ND ND None 

Semil/olatiles ND ND None 

Pesticides/PCBs ND ND None 

WF033 Client 10 66G00201 66G00201D 
Laboratory 10 MC11S002 MC"S003 
Collection Date 1 0/9/96 1 0/9/96 

Trichloroethene 1 ug/L 1 ug/L 0 
Toluene , ug/L 1 uglL 0 

Semil/olatiles ND ND None 
Pes1icides/PCBs ND ND None 

WF034 Client 10 30G00301 30G00301D 
Laboratory 10 MC1S3005 MC15300S 
Collection Date '0/16/96 10/16/96 

1 .2-Dichloroethene (total) 31 ug/L 31 ug/L 0 
Trichloroethene 340 ug/L 340 ug/L 0 

Di-n-butylphthalate 2 ug/L lOU ug/L Not calcutllble 

Pesticides/PCBs ND ND None 

WF035 Client 10 66G01701 66G01701D 
Laboratory ID MC214005 MC214007 
Collection Date 10/23/96 10/23/96 

Volatiles ND ND None 

Di-n-butylphthalate 3 ug/L 2 ug/L 40 

Pes1icides/PCBs ND ND None 

WF036 Client 10 54G00101 54G00101D 
Laboratory 10 MC262004 MC26200B 
Collection Date 10/30/96 10/30/96 

Volatiles NO ND None 

Diethylphthalate 1 ug/L lOU ug/L Not calculable 
Di-n-butylphthalate 1 ug/L lOU ug/L Not calculable 

Pesticides/PCBs ND ND None 

WF037 Client 10 15GOOB03 15GOOS03D 

oJ 
Laboratory ID MC424007 MC42400B 
Collection Date 11/20/96 " /20/96 

Trichloroethene 5 ug/L 5 ug/L 

WF038 Client 10 36B00303 36B003030 

NOMJ 
Laboratory 10 MC6B7010 MC687011 
Collection Date '2/17/96 12/17/96 

Volatiles ND ND 
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Table V 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Groundwater and Subsurface Soil Investigation, Phase liB 
NAS Whiting Field, Milton Florida I 

I 
SOG Organic Compounds RPO 

WF038 Client 10 36800403 368004030 

Laboratory 10 MC687014 MC687015 

Collection Date 12/18/96 12/18196 

Volatiles NO NO None 

WF039 Client 10 35800302 358003020 
Laboratory 10 MC698013 MC698015 
Collection Date 12/21/96 12/21196 

Volatiles NO NO None 

WF039 Client 10 35800203 358002030 
Laboratory 10 MC698010 MC698016 
Collection Date 12/21196 12/21196 

Volatiles NO NO None 

WF040 Client 10 37800203 378002030 
Laboratory 10 MC783010 MC783018 
Collection Date 1/8/97 1/8/97 

Acetone 14 ug/Kg 12 ug/Kg 15 
Methylene chloride 2 ug/Kg 10 ug/Kg 133 

WF040 Client 10 37800103 378001030 
Laboratory 10 MC783013 MC783019 
Collection Date 1/8/97 1/8197 

Acetone 18 ug/Kg 22 ug/Kg 20 
Methylene chloride 3 ug/Kg 11 ug/Kg 114 

WF041 Client 10 35G00101 35G001010 
Laboratory 10 M0908004 M0908005 
Collection Date 6/11/97 6/11/97 

Volatiles 
1 .1 -Dlchlc roethene 6 ug/L 7 ug/L 15 
1.1.1-Trichloroethane 2 ug/L 2 ug/L 0 
Xylene (total) 2 ug/L 1 ug/L 67 

Semivolatiles NO NO -
Pesticides & PCBs ND ND -

WF041 Client 10 35G00202 35G002020 
Laboratory 10 M0950002 M0950003 
Collection Date 6/15197 6/15/97 

Volatiles 
Chloroform 3 ug/L 3 ug/L 0 

Semivolatiles 
Bls(2-ethylhexyl) phthalate lOU ug/L 5 ug/L Not calculable 

Pesticides & PCBs ND NO -
WF042 Client 10 05G00902 05G009020 

Laboratory 10 ME007004 ME007005 
Collection Date 6/19197 6/19/97 

Volatiles NO NO -
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Table V 
Summary of Relative Percent Differences CRPD) for Original and Field Duplicate Samples 

Groundwater and Subsurface Soli Investigation, Phase liB 
NAS Whiting Field, Milton Florida 

SDG Organic Compounds ROC 

WF043 Client 10 05GOOB02 05GOOB020 

Laboratory 10 ME042004 ME042005 

Collection Date 6/24/97 6/24/97 

~ 
Benzene 1 ug!L 10U ug!L Not calculabh~ 

Trichloroethene 4 ug/L 10U ug!L Not calculabh~ 

Xylenes (total) 1 uglL lOU ug/L Not caiculabh~ 

WF043 Client 10 07GOO101 07GOO1010 
Laboratory ID ME087002 MEOB7003 
Collection Date 6/26/97 6/26/97 

Acetone 540 ug/L 490 ug/L 10 
Benzene 3900 ug/L 4400 ug/L 12 
Toluene 14000 ug/L 16000 ug/L 13 
Ethylbenzene 1800 ug/L 2000 ug/L 10 
Xylenes, total 3200 ug/L 3600 ug/L 12 

WF044 Client 10 66G01201 66G012010 
Laboratory ID ME110002 ME110003 
Collection Date 6/30/97 6/30/97 

Volatiles 
1 ,1 -Dichloroethene 3 ug/L 2 ug/L 40 
1,2-DichloToethene (total) 3 ug/L 3 ug/L 0 
Trichloroethene 120 ug/L 96 ug/L 22 

WF044 Client 10 66GOOS03 66GOO6030 
Laboratory 10 ME135002 ME135003 
Collection Date 7/2/97 7/2/97 

Volatiles 
Trichloroethene 1 ug/L 1 ug/L 0 

WF045 Client 10 OWG00502 OWG005020 
Laboratory 10 ME149004 ME149005 
Collection Date 7/B/97 7/8/97 

Volatiles 
Acetone 3 ug/Kg 2 ug/Kg 40 

Semivolatiles .r NO NO -
Pesticides & PCBs NO NO 

WF045 Client ID OWG00302 OWG00302D 
Laboratory 10 ME190002 ME190003 
Collection Date 7/1 0/97 7/10/97 

Volatiles NO NO -
Pesticides & PCBs NO NO 

Semivolatiles 
Oi-n-butylphthalate 4 ug/L 6 uglL 40 

WF046 Client 10 31 GOOl 01 31G00101D 
Laboratory 10 ME241 003 ME241 004 
Collection Date 7/15/97 7/15/97 

Volatiles NO NO -
Pesticides & PCBs NO NO -

Semivolatiles 
Di-n-butylphthalate 6uglL 3 ug/L 67 
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Table V 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Groundwater and Subsurface Soil Investigation, Phase liB 
NAS Whiting Field, Milton Florida 

SDG Organic Compounds RPD 

WF047 Client 10 39W034 39W034D 

Laboratory 10 ME243005 ME243006 

Collection Date 7/15/97 7/15/97 

~ 
Acetone 4 uglL 5U ug/L Not calculable 
Carbon disulfide 1 U ug/L 1 ug/L Not calculable 

WF047 Client 10 39W012 39W012D 
Laboratory 10 ME267004 ME267005 
Collection Date 7/16/97 7/16/97 

Volatiles 
Methylene chloride 2U ug/L 1 ug/L Not calculable 
Benzene 2 ug/L 2 ug/L 0 

WF048 Client 10 390018 3900180 
Laboratory 10 ME264006 ME264007 
Collection Date 7/17/97 7/17/97 

~ 
Acetone 27 ug/Kg 27 ug/Kg 0 
T richloroethene 2 ug/Kg 2 ug/Kg 0 

WF049 Client 10 39W021 39W0210 
Laboratory ID ME263 004 ME26300S 
Collection Date 7/17/97 7/17/97 

Volatiles NO NO -
.~-

WF051 Client 10 16GOO401 16G004010 
Laboratory 10 ME306003 ME306003 
Collection Date 7/22/97 7/22/97 

Volatiles 
Acetone 18 ugfL 14 ug/L 25 

WF051 Client 10 16G00101 16G001010 
Laboratory ID ME340009 ME340010 
Collection Date 7/24/97 7/24/97 

Volatiles NO NO -
WF052 Client 10 39020 390200 

Laboratory 10 ME346004 ME346005 
Collection Date 7/25/97 7/25/97 

Volatiles NO NO -
WF053 Client 10 15G00602 15G00602D 

Laboratory 10 ME367004 ME367005 
Collection Date 7/27/97 7/27/97 

" 

Volatiles 
T richloroethene 2 ug/L 2 ug/L 0 

WF053 Client 10 1SG00703 1SG007030 
Laboratory 10 ME404003 ME404004 
Collection Date 7/30/97 7/30/97 ) 

~ 
1.2-Trichloroethene (total) 1 ug/L 2 ug/L 67 
Trichloroethene 36 ug/L 38 ug/L 5 
1 .1-0ichloroethene 2 ug/L 10U ug/L Not calculable 
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Table V ~ 
Summary of Relative Percent DifferencesJ~.~.Dl for~rig.inal. and Field Duplicate Sampl"s 

Groundwater and Subsurface Soil Investigation, Phase liB I 
NAS Whiting Field, Milton Florida . 

I , 
SOG Organic Compounds RPD 

WFOS4 Client 10 1SG00801 1SG008010 

Laboratory 10 ME441 002 ME441 003 

Collection Date 8/4/57 8/4/97 

~ 
Chlorobenzene 4 ug.'L 4 ug/L 0 

WF055 Client 10 OWG00401 OWG004010 ] Laboratory 10 MF004003 MF004004 
Collection Date 10/27/97 10/27/97 

Volatiles NO NO -
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Table VI 
Summary of Surrogate Recoveries 

Groundwater and Subsurface Soli Investigation, Phase liB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

# of 
soa Client 10 Compound Percent Recovery ac limits Samples auallfler 

WF022 All Volatiles All within ac limits - - None 
All Semivolatiles All within ac limits - None 

Pesticides/PCBs 10 
BKROIOOI Decachlorobiphenyl 56 60-150 J 

Decachlorobiphenyl 56 60-150 J 
BKG0010l Tetrachloro-m-xylene 59 60-150 J 

Telrachloro-m-xylene 57 60-150 J 
BKG00102 Decachlorobiphenyl 37 60-150 J 

" Decachlorobiphenyl 37 60-150 J 
BKG00103 Decachlorobiphenyl 40 60-150 J 

Decachlorobiphenyl 41 60-150 J 
BKG00202 Decachlorobiphenyl 47 60-150 J 

Decachlorobiphenyl 47 60-150 J 
BKG00201 Dec~chlorobiphenyl 43 60-150 J 

Decachlorobiphenyl 43 60-150 J 
BKF0100l T etrachloro-m-xylene 59 60-150 J 

T etrachloro-m-xylene 59 60-150 J 
Decachlorobiphenyl 51 60-150 J 
Decachlorobiphenyl 47 60-150 J 

17G00101 Decachlorobiphenyl 56 60-150 J 
Decachlorobiphenyl 56 60-150 J 

17G00201 Decachlorobiphenyl 22 60-150 J 
Decachlorobiphenyl 21 60-150 J 

01G00102D Decachlorobiphenyl 59 60-150 J 
Decachlorobiphenyl 56 60-150 J 

WF023 All Volatiles . All within ac limits - - None 

All Semivolatiles All within ac limits - None 

Pesticides/PCBs 5 

01 G00201 Decachlorobiphenyl 32 60-150 J 
Decachlorobi'phenyl 26 60-150 J 

01 G00301 Decachlorobiphenyl 49 60-150 J 
Decachlorobiphenyl 47 60-150 J 

02G00101 Decachlorobiphenyl 41 60-150 J 
Decachlorobiphenyl 42 60-150 J 

16G00703 Decachlorobiphenyl 59 60-150 J 
Decachlorobiphenyl 55 60-150 J 

18G00301 Decachlorobiphenyl 46 60-150 J 
Decachlorobiphenyl 46 60-150 J 

) ) 



Table VI 
Summary of Surrogate Recoveries 

Groundwater and Subsurface Soli Investigation, Phase liB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

# of 
soa Client 10 Compound Percent Recovery QC Limits Samples QUalifier 

WF024 All Volatiles All within ac limits - - None 
All Semivolatiles All within ac limits - - None 

Pesticides/PCBs 1 
BKG00203 Decachlorobiphenyl 52 60-150 J 

Decachlorobiphenyl 46 60-150 J 

WF025 All Volatiles All within ac limits None 
All Semivolatiles All within ac limits None 

PesticidestpCBs 5 
15G00101 Decachlorobiphenyl 21 60-150 J 

Decachlorobiphenyl 20 60-150 J 
15G00303 Tetrachloro-m-xylene 57 60-150 J 

Tetrachloro-m-xylene 56 60-150 J 
15G00502 Tetrachloro-m-xylene 155 60-150 J (all detects) 

T elrachloro-m-xylene 162 60-150 J (alldelects) 
15A01301 Decachlorobiphenyl 59 60-150 J 
15G00502AE Decachlorobiphenyl 53 60-150 J 

Decachlorobiphenyl 54 60-150 J 

WF026 All Volatiles All within ac limits - - None 

Semivolatiles 2 

15GOO802 2-Fluoroblphenyl 161 43-116 J (all detects) all BIN 
Terphenyl-d 14 163 33-141 J (all detects) all BIN 

15GOO802A 2-Fluorobiphenyl 182 43-116 J (all detects) all BIN 
T erphenyl-d 14 153 33-141 J (all delects) all BIN 
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Table VI 
Summary of Surrogate Recoveries 

Groundwater and Subsurface Soli Investigation, Phase liB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

# of 

SOG Client 10 Compound Percent Recovery QC limits Samples Qualifier 

WF026 cont. PesticidestpCBs 9 

t5G0020t Decachlorobiphenyl 52 60-150 J 

Decachlorobiphenyl 50 60-150 J 

15G00202 Decachlorobiphenyl 58 60-150 J 

Decachlorobiphenyl 56 60-150 J 

15G00601 Decachlorobiphenyl 43 60-150 J 

Decachlorobiphenyl 36 60-150 J 

15G00803 Decachlorobiphenyl 56 60·150 J 

Decachlorobiphenyl 56 60-150 J 

16G00201 Decachlorobiphenyl 43 60·150 J 

Decachlorobiphenyl 37 60·150 J 

16G00203 Decachlorobiphenyl 44 60-150 J 

Decachlorobiphenyl 43 60-150 J 

16G00403 Decachlorobiphenyl 40 60·150 J 

Decachlorobiphenyl 39 60-150 J 

16G00403D Decachlorobiphenyl 47 60-150 J 

Decachlorobiphenyl 46 60-150 J 

16G00601 Decachlorobiphenyl 25 60-150 J 

Decachlorobiphenyl 25 60-150 J 

WF027 A" Volatiles A" within QC limits - None 

A" Semivolatiles A" within QC limits - - None 

PesticidestpCBs 2 

16G00304 Decachlorobiphenyl 46 60·150 J 

Decachlorobiphenyl 43 60·150 J 

66G02103 Decachlorobiphenyl 56 60·150 J 

Decachloroblphenyl 56 60-150 J 

WF028 A" Volatiles All within QC limits - None 

All Semivolatiles All wilhin QC limits - None 

Pesticides/PCBs 5 

10G00101 Decachlorobiphenyl 50 60·150 J 

Decachlorobiphenyl 46 60·150 J 

I1G0010l Decachlorobiphenyl 47 60·150 J 

Decachlorobiphenyl 47 60·150 J 

l1G00301 Decachlorobiphenyl 25 60·150 J 

Decachlorobiphenyl 24 60·150 J 

l1G00401 Decachlorobiphenyl 29 60·150 J 

Decachlorobiphenyl 29 60·150 J 

l1G00201D Decachlorobiphenyl 59 60·150 J 
- -

) ) 
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Tallie VI 
Summary of Surrogate Recoveries 

Groundwater and Subsurface Soli Investigation, Phase liB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

# of 
soa Client 10 Compound Percent Recovery ac Limits Samples Qualifier 

WF029 All Volatiles All within QC limits - None 
All Semivolatiles All within QC limits - None 

PesticidestpCBs 3 
13G0010l Decachlorobiphenyl 23 60-150 J 

Decachlorobiphenyl 23 60-150 J 
66G00901 Decachlorobiphenyl 43 60-150 J 

Decachlorobiphenyl 42 60-150 J 
66G00903 Decachlorobiphenyl 52 60-150 J 

Decachlorobiphenyl 52 60-150 J 

WF030 All Volatiles All within QC limits - - None 
All Semivolatiles All within QC limits - None 

,c" 

PesticidesLPCBs 1 \ 

66G00604 Decachlorobiphenyl 31 60-150 J v .. 

Decachlorobiphenyl 31 60-150 J 
l' 

~i 
! 

WF031 All Volatiles All within QC limits - - None 
::~ 

All Semivolatiles All within QC limits None 

PesticideslPCBs 3 ~ .. 

05G00301 T etrachloro-m-xylene 56 60-150 J I, 

Tetrachloro-m-xylene 52 60-150 J 
05G0010l Decachlorobiphenyl 164 60-150 J (all detects) '. 
05G01002 Tetrachloro-m-xylene 57 60-150 J 

WF031B All Volatiles All within QC limits - None 
All Semivolatiles All within QC limits - None 
All Pesticides/PCBs All within QC limits - - None 

WF032 All Volatiles All within QC limits - - None 
All Semivolatiles All within QC limits - - None 

29G0010l PesticideslPCBs 1 
T etrachloro-m-xylene 54 60-150 J 
T etrachloro-m-xylene 56 60-150 J 
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soa Client ID 

WF033 All 
All 

07G0010l 
30G00501 
66G00201D 

WF034 All 
All 

66G01BOl 

WF035 All 
All 

OBG00101 

WF036 All 
All 

54G0010l 

WF037 All 
All 
All 

WF03B All 

WF039 All 

WF040 All 

) 

Table VI 
Summary of Surrogate Recoveries 

Groundwater and Subsurface Soli Investigation, Phase liB 
NAS Whiting Field, Milton Florida 

Compound 

Volatiles 
Semivolatiles 

PesticidestpCBs 
Tetrachloro-m-xylene 
Tetrachloro-m-xylene 
T etrachloro-m-xylene 
Tetrachloro-m-xylene 

Volatiles 
Semivolatiles 

PesticidestpCBs 
Tetrachloro-m-xylene 

Volatiles 
Semivolatiles 

PesticidestpCBs 
Tetrachloro-m-xylene 

Volatiles 
Semivolatiles 

Peslicides/PCBs 
Tetrachloro-m-xylene 
Tetrachloro-m-xylene 

Volatiles 
Semivolatiles 
Pesticides/PCBs 

Volatiles 

Volatiles 

Volatiles 

Organic Compounds 

~4 
/ 

Percent Recovery 

All within QC limits 
All within QC limits 

174 
59 
25 
36 

All within QC limits 
All within QC limits 

164 

All within QC limits 
All within QC limits 

59 

All within QC limits 
All within QC limits 

57 
52 

All within ac limits 
All within ac limits 
All within ac limits 

All within ac limits 

All within ac limits 

All within ac limits 

QC limits 

60-150 
60-150 
60-150 
60-150 

60-150 

60-150 

60-150 
60-150 

-

# of 
Samples Qualifier 

None 
None 

3 
J (all detects) 

J 
J 
J 

None 
None 

1 
J (all detects) 

None 
None 

1 
J 

- None 
None 

1 
J 
J 

- None 
None 
None 

None 

None 

None 

) 
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Summary of Surrogate Recoveries 
Groundwater and Subsurface Soil Investigation, Phase liB 

NAS Whiting Field, Milton Florida 

Organic Compounds 

# of 
SOG Client 10 Compound Percent Recovery ac limits Samples auallfler 

WF041 All Volatiles All within QC limits - None 
All Semivolatiles All within QC limits - None 

Pesticides & PCBs 2 
35G00201_ Decachlorobiphenyl 58 60-150 J 
36GOOI03 Tetrachloro-m-xylene 57 6O-15O J 

Tetrachloro-m-xylene 58 60-t50 J 

I WF042 I All I Volatiles I I I I None I 
I WF043 I All I Volatiles I I I I None I 
I WF044 I All I Volatiles I I I I None I 

WF045 All Volatiles - - None 
~~ :l_ 
:., 

Semivolatiles 3 .... 
OWGOOIOI 2-Fluorophenol 0 21-110 J (all detecls) 

Phenol-d5 ° 10-110 R (all non-detl!cts) fj 
2-Chlorophenol-d4 ° 33-110 

\' 
I.2-Dichlorobenzene-d4 ° 16-110 
Nitrobenzene-d5 ° 35-114 '" 2-Fluorobiphenyf 0 43-116 

r 
2.4.6-Tribromophenol ° 10-123 

Terphenyl-dl4 0 33-141 

OWG00102 2-Ffuorophenol ° 21-110 J (all detects) 
Phenol-d5 ° 10-110 R (all non-detects) 

2-Chlorophenof-d4 0 33-110 

1.2-Dichlorobenzene-d4 ° 16-110 

Nilrobenzene-d5 0 35-114 

2 -Fluorobiphenyl ° 43-116 

2.4.6-Tribromophenol ° 10-123 

Terphenyl-dl4 ° 33-141 
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Table VI 
Summary of Surrogate Recoveries 

Groundwater and Subsurface Soil Investigation, Phase liB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

# of 
SOG Client ID Compound Percent Recovery QC limits Samples Qualifier 

WF045 cont. OWG00103 2-Fluorophenol 0 21-110 J (all detects) 
Phenol-d5 0 10-110 R (all non-detects) 
2-Chlorophenol-d4 0 33-110 
1,2-Dichlorobenzene-d4 0 16-110 
Nilrobenzene-d5 0 35-114 
2-Fluorobiphenyl 0 43-116 
2,4,6-Tribromophenol 0 10-123 
T erphenyl-d 14 0 33-141 

" 

Pesticides & PCBs 4 
OWG0010l Tetrachloro-m-xylene 45 60-150 J 

Tetrachloro-m-xylene 52 60-150 J 
OWG00103 T etrachloro-m-xylene 59 60-150 J 
OWG00302 T etrachloro-m-xylene 54 60-150 J 

T etrachloro-m-xylene 52 60-150 J 
OWG00302D Tetrachloro-m-xylene 53 60-150 J 

Tetrachloro-m-xylene 52 60-150 J 

WF046 All Volatiles - - None 
All Semivolaliles - - None 

Pesticides & PCBs 2 
31G00101 Tetrachloro-m-xylene 48 60-150 J 

T etrachloro-m-xylene 55 60-150 J 
31 R03301 Tetrachloro-m-xylene 59 60-150 J 

IWF047 I All I Volatiles I - I . I I NOlle I 
IWF048 I All I Volatiles I · I I I None I 
WF049 All Volatiles · None 

All Semivolatiles · None 

WF051 All Volatiles · None I 
WF052 All Volatiles - None I 
WF053 All Volatiles · None I 
WF054 All Volatiles · None I -

) ) 
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Table VI 
Summary of Surrogate Recoveries 

Groundwater and Subsurface Soil Investigation, Phase liB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

I Client 10 I Compound I Percent Recovery I # 0' I SOG ac Limits Samples auallfler 

I WF055 I All I Volatiles I I I I None I 
Notes: J = estimated value 

UJ = undetected, but number that is reported as the quantification limit is an estimated value. 
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Table VII 
Summary of Compounds Exceeding Instrument Calibration 
Groundwater and Subsurface Soil Investigation, Phase liB 

NAS Whiting Field, Millon Florida 

Organic Compounds 

SDG Date Compound Initial Calibration Continuing Qualifier 
%RSD Calibration %D 

WF022 ~ 
6/25/96 Acetone 30.2 J 

7/19196 Chloromethane - 28.8 J 
Chloroethane - 48.7 J 

7/22196 Chloroethane - 30.6 J 

Semivolatiles 
8/13196 4.6-0initro-2-methylphenol - 27.2 J 

Pentachlorophenol - 25.4 J 

8/14196 4-Chloroaniline - 31.6 J 
2.4-0initrophenol - 27.6 J 
4,6-0initro-2-methylphenol - 33.8 J 

All Pesticides/PCBs - - None 

WF023 Volatiles 
6/25/96 Acetone 30.2 - J 

7(25(96 Acetone - 33.2 J 

7131/96 Acetone - 30.4 J 
Methylene chloride - 31:7 J 
Carbon disulfide - 27.2 J 

8/1(96 Chloroethane 27.5 J 
Carbon disulfide 27.5 J 
Methylene Chloride - 37.8 J 

Semivolatiles 
8/20/96 4-Nitroaniline 37.8 J 

Chrysene - 27.8 J 

8/21/96 4-Nitroaniline - 31.5 J 
Chrysene - 28.5 J 
Benzo (g, h, i) perylene - 32.7 J 

8125/96 4.4'-OOT 23.6 - J 

WF024 ~ 
6125196 Acetone 30.2 - J 

8(5/96 Acetone 33.8 - J 

8/2(96 Chloroethane - 29.5 J 
Carbon disulfide - 30.8 J 
Methylene chloride - 41.0 J 

Semivolatiles 
8121/96 4-Nitroaniline - 28.7 J 

Chrysene - 29.5 J 
Indeno(1,2,3-cd)pyrene - 28.1 J 
Oibenz (a,h) anthracene - 34.0 J 
Benzo(g,h,i)perylene - 37.6 J 

All Pesticides/PCBs - - None 
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Table VII 
Summary of Compounds. ExceeciingJnstrument Calibration 
Groundwater and SubsurfacjSoU lrivestigation, Phase liB 

NAS Whiting Field, Milton Florida 

Organie Compounds 

SDG Date Compound Initial Calibration Continuing Qualifier 
%RSD Calibration %D 

WF025 Volatiles 
8/5/96 Acetone 33.B - J 

B/14/96 Chloromethane 26.7 - J 
Chloroethane 2B.5 : J 
Acetone 29.7 - J 

Semivolatiles 
9/9/96 2.4-Dmrtrophenol - 29.9 J 

4-Nitroaniitne 27.6 J 
4.6-Dinitro-2-methylphenol 30.7 J 
Pyrene - 30.0 J 
3.3·-Dichlorobenzidine 37.0 J 

2,4-Dinitrophenol - 35.6 J 
4-Nitroanihne - 29.4 J 
4.6-Dinitro-2-methylphenol - 32.0 J 
Pentachlorophenol - 27.B J 
3,3'-Dichlorobenzidine - 27.8 J 

8/25/96 4.4·-DDT 23.6 - J 

WF026 Volatiles 
8/5/96 Acetone 33.B - J 

8/19/96 Chloromethane - 46.5 J 
Chloroethane - 77.1 J 
1 ,1-Dichloroethane - 28.6 J 
2-Butanone - 30.3 J 

8/20/96 Chloromethane 32.5 J 
Chloroethane 32.4 J 

8/22/96 Acetone - 37.9 J 
Carbon disulfide - 2B.0 J 
2-Butanone - 27.8 J 

Semivolatiles 
9/10/96 2,4-Dinitrophenol 35.6 J 

4-Nrtroaniilne - 29.4 J 
4,6-Dinitro-2-methylphenol 32.0 J 
Pentachlorophenol - 27.8 J 
3,3' -Dichlorobenzidine - 27.8 J 

9/10/96 4-Chloroaniline - 36.8 J 
3-Nitroanihne - 37.9 J 
2.4-Dinitrophenol - 29.3 J 
4-Nitroaniline 49.5 J 
4,6-Dinitro-2-methylphenol - 29.4 J 
Pentachlorophenol - 29.6 J 
3,3' -Dichlorobenzidine - 54.1 J 

Pesticides & PCBs 
9/14/96 alpha-SHC 22.2 - J 

delta-BHC 22.1 - J 
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Table VII 
Summary of Compounds Exceeding Instrument Calibration 
Groundwater and Subsurface Soil Investigation, Phase liB 

NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG Date Compound Initial Calibration Continuing Qualifier 
%RSD Calibration %D 

WF027 Volatiles 
9/1/96 2-Butanone 39.1 - J 

2-Butanone 0.014 (RRF) - J(detects) f R(ND) 

8i5/96 Acetone 33.8 - J 

9/2/96 Acetone - 102.4 J 
2-Butanone - 36.3 J 

8/22/96 Acetone - 37.9 J 
Carbon disulfide - 28.0 J 
2-Butanone - 27.8 J 

8(29/96 Bromomethane - 31.0 J 
Chloroethane - 63.9 J 
Acetone - 37.2 J 

9/2/96 Chloromethane - 32.4 J 
Chloroethane - 28.4 J 
Acetone - 49.2 J 
2-Butanone - 38.7 J 
4-Methyl-2-pentanone - 35.7 J 
2-Hexanone - 38.9 J 
2-Butanone - 0.019 (RRF) J (detects) I R (ND) 

9/3/96 Chloromethane - 27.4 J 
Acetone - 34.7 J 
2-Butanone - 32.6 J 
4-Methyl-2-pentanone 32.9 J 
2-Hexanone - 38.9 J 

Semivolatiles 
9/10/96 4-Chloroaniline - 36.8 J 

3-Nitroaniline - 37.9 J 
2.4-Dinitrophenol - 29.3 J 
4-Nitroaniline - 49.5 J 
4.6-Dinitro-2-methylphenol - 29.4 J 
Pentachlorophenol 29.6 J 
3.3·-Dichlorobenzidine - 54.1 J 

9/20/96 3.3·-Dichlorobenzidine - 30.4 J 

All Pesticides/PCBs - - None 

WF028 ~ 
8/5/96 Acetone 33.8 - J 

9/2/96 Chloromethane - 32.4 J 
Chloroethane - 28.4 J 
Acetone 49.2 J 
2-Butanone 38.7 J 
4-Methyl-2-pentanone - 35.7 J 
2-Hexanone - 38.9 J 

9/3/96 Chloromethane - 27.4 J 
Acetone - 34.7 J 
2-Butanone - 32.6 J 
4-Methyl-2-pentanone - 32.9 J 
2-Hexanone - 38.9 J 
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Table VII 
Summary of Compounds Exceeding Instrument Calibration 
Groundwater and Subsurface SoH Investigation, Phase liB 

NAS Whiting Field, Milton Florida 

Organic Compounds 

SDa Date Compound Initial Calibration Continuing Qualifie" 
%RSD Calibration %0 

WF028 9/6/96 Chloromethane - 35.4 J 
cont. Acetone - 41.0 J 

2-Butanone - 41.8 J 
1.2-Dlchloropropane - 27.6 J 
4-Methyl-2-pentanone 40.5 J 
2-Hexanone - 43.3 J 
Bromoform - 26.2 J 
1.1.2.2-Tetrachloroethane - 26.5 J 

Semivolatiles 
9/20/96 3.3' -Dichlorobenzidine - 30.4 J 

9/26/96 Benzo(k)fluoroanthene - 28.5 J 

All Pesticides/PC Bs - None 

WF029 Volatiles 
9/17/96 Chloromethane - 38.1 J 

Methylene chloride - 33.6 J 
9/18/96 2-Hexanone - 26.5 J 

SemivolatHes 
9/26/96 Benzo(k)tluoranthene - 28.5 J 
9/26/96 Benzo(k)fluoranthene - 25.6 J 

All Pesticides/PCBs - - None 

WF030 Volatiles 
9/20/96 Methylene chloride - 35.2 J 
9/23/96 Methylene chloride - 30.2 J 

Semivolatiles 
10/16/96 2.4-Dinrtrophenol - 25.8 J 

4-Nitrophenol 28.0 J 

All Pesticides/PCBs - - NOnE~ 

WF031 All Volatiles - - NOnE~ 

All Semivolatiles - NOnE~ 

Pesticides & PCBs 
11/5/96 delta-BHC 21.2 - J 

WF031B All Volatiles - - NOnE! 

Semlvolatiles 
11/28/96 Di-n-octylphthalate - 25.3 J 

Pesticides & PCBs 
12/9-10/97 Alpha-BHC 23.9 - J 

WF032 ~ 
10/10/96 1.1.2.2-Tetrachloroethane - 27.8 J 

Semivolatiles 
11/3/96 Hexachlorobutadiene - 33.5 J 

Hexachlorocyclopentadiene - 31.5 J 
Di-n-octylphthalate - 27.0 J 

Pesticides & PCBs 
11/5/96 delta-BHC 21.2 - J 
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Table VII 
Summary of Compounds Exceeding Instrument Calibration 
Groundwater and Subsurface Soil Investigation, Phase liB 

NAS Whiting Field, Milton Florida 

Organic Compounds 

SOG Date Compound Initial Calibration Continuing Qualifier 
%RSO Calibration %0 

WF033 ~ 
10/16/96 Acetone - 25.3 J 

Semivolatiles 
11/4/96 Hexachlorobutadlene - 31.2 J 

Hexachlorocyclopentadfene - 27.9 J 

All Pesticides/PCBs - - None 

WF034 All Volatiles - - None 

Semivolatiles 
11/26/96 Di-n-octylptnalate - 33.9 J 

All Pesticides/PC Bs - - None 

WF035 All Volatiles - . None 

Semivolatiles 
11/26/96 Bis (2-ethylhexyl) phthalate - 25.6 J 

Di-n-octylphthalate 32.1 J 

11/27/96 Di-n-octylphthalate - 30.0 J 

PestiCides & PCBs 
11/5/96 delta-BHe 21.2 - J 

WF036 All Volatiles - - None 

Semlvolatiles 
D,-n-octylphthalate 30.0 J 
Di-n-octylphtnalate 25.3 J 

Pesticides & PCBs 
alpha-BHC 23.9 J 

WF037 All Volatiles - - None 

Semlvolatiles 
11/28/96 Di-n-octylphthalate - 25.3 J 

Pesticides & PCBs 
12/9-10/96 alpha-BHC 23.9 - J 

I WF038 I I 
~ 

I I I I 12/26/96 Ace10ne - 30.6 J 

WF039 Volatiles 
12/26/96 Acetone - 30.6 J 

I WF040 I All I Volatiles 
.' I I I None I - -

WF041 All Volatiles - None 
All Semivolatiles - None 

Pesticides & PCBs 
6/11-12/97 Methoxychlor 24.2 - J 

delta-BHC 21.5 - J 

IWF042 I All I Volatiles I - I . I None I 
I WF043 I All I Volatiles I - I - I None I 
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Table VII ] Summary of Compounds Excee~ing Instrument Calibration 
Groundwater and SullSiirlieij gf)iI Investigation, Phase liB 

NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG Date Compound Initial Calibration Continuing Qualifier 
%RSD Calibration %D 

WF044 ~ J~ 7/7/97 Sromomethane - 33.5 

WF045 All Volatiles - - None 

All Semivolatiles - - None 

Pesticides & PCBs 
7/31/97 alpha-SHC 20.3 - J 

alpha-BHe 24.2 - J 

gamma-BHe 21.9 - J 

WF046 All Volatiles - - None 
All Semivolatiles - - None 

Pesticides & PCBs 
7/31/97 alpha-BHe 20.3 - J 

alpha-SHe 24.2 - JI 
gamma-SHC 21.9 - J 

WF047 Volatiles 
7/21/97 Acetone 35.4 - J 

7/21/97 Acetone 0.023 RRF - J (all d,etects) 
R (all non-detects) 

2-Butanone 0.030 RRF - J (all detects) 
R (all non-detects) 

n 7/28/97 Bromomethane - 34.6 .1 
Acetone - 35.1 .1 

7/29/97 Bromo.nethane - 30.5 .1 
Acetone - 30.9 .1 

7/21/97 Acetone - 0.020 (RRF) J (all detects) 
R (all non-detects) 

2-Butanone 0.030 (RRF) J (all detects) 
R (all non-detects) 

7/22/97 Acetone 0.020 (RRF) J (all detects) 
R (all non-detects) 

2-Butanone - 0.030 (RRF) J (all detects) 
R (all non-detects) 

7/28/97 Acetone - 0.015 (RRF) J (all detects) 
R (all non-detects) 

2-Butanone - 0.026 (RRF) J (all detects) 
R (all non-detects) 

7/29/97 Acetone 0.015 (RRF) J (all cletects) 
R (all non-cietects) 

2-Butanone 0.026 (RRF) J (all cletects) 
R (all non-detects) 

WF048 ~ 

~ 7/25/97 Sromomethane 36.5 -
7/26/97 Sromomethane - 28.7 
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Table VII 
Summary of Compounds exceeding Instrument Calibration 
Groundwater and Subsurface Soil Investigation, Phase liB 

NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG Date Compound Initial Calibration Continuing Qualifier 
%RSO Calibration %0 

WF049 7/21197 Volatiles 
Acetone 35.4 - J 

7/21197 Acetone 0.023 (RRF) - J (ali detects) 
R (all non-detects) 

2-Butanone 0.030 (RRF) - J (all detects) 
R (all non-detects) 

7/28/97 Bromomethane - 34.6 J 

Acetone - 35.1 J 

7/22/97 Acetone - 0.020 (RRF) J (all detects) 
R (all non-detects) 

2-Butanone - 0.030 (RRF) J (all detects) 
R (all non-detects) 

7/28/97 Acetone - 0.015 (RRF) J (all detects) 
R (all non-detects) 

2-Butanone - 0.026 (RRF) J (all detects) 
R (ali non-detects) 

All Semivolatiles - - None 

I WF051 I All I Volatiles I - I - I None I 
WF052 Volatiles 

7/21/97 Acetone 35.4 - J 

7/21/97 Acetone 0.023 (RRF) - J (all detects) 
R (all non-detects) 

2-Butallone 0.030 (RRF) - J (all detects) 
R (ali non-detects) 

7/29/97 Bromomethane - 30.5 J 
Acetone - 30.9 J 

7/29/97 Acetone 0.016 (RRF) J (ali detects) 
R (all non-detects) 

2-Butanone - 0.026 (RRF) J (all detects) 
R (all non-detects) 

I WF053 I 8/6/97 
I Volatiles 

Acetone I I 36.4 I J I 
WF054 Volatiles 

6/19/97 Acetone 39.1 - J 

6/6197 Acetone - 36.4 J 

6/19/97 Acetone - 30.3 J 
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Table VII 

~ Summary of Compounds Exceedi.ng Instrument Calibration 
Groundwater and SUDsun8c:e Sofi Investigation, Phase liB 

NAS Whiting Field, Milton Florida I 
Organic Compounds 

SDG Date Compound I Initial Calibration Continuing I Qualiflier 
%RSD Calibration %D 

I WF055 I All I Volatiles I . I . I NOnE~ 
Notes: %RSD = percent Relative Standard Deviation for initial calibrations 

%0 = percent Difference for continUing calibrations 

J = the compound was positively identified: the associated numerical value IS the approximate concentration Cit the 
compound In the sample. either because its concentration was lower than the QL (laboratory 'J' flag). or becal~se QC 
criteria were not met (validation" J"). 

UJ = the compound was not detected above the reported sample QL However. the reported sample QL is 
approximate: the compound concentration may not reliably be presumed to be less than the QL value. 

R = the sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet qualrty 
control criteria. The presence or absence of the compound cannot be verified. 
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Table VIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase 118 
NAS Whiting Field, Milton Florida 

Organic Compounds 

SOG Compound Concentration Associated Samples 

WF022 ~ BKT01001 
Acetone 8 ug/L BKR01001 

BKGOO101 
BKG001010 
BKGOO102 
BKGOO103 

Methylene chloride 1 ug/L BKGOO202 
Acetone 16 ug/L BKG00201 

BKF01001 

Acetone 14 ug/L 17TOll0l 
17G00102 
17GOO10l 
17G00201 
17G00301 
01 G00101 
01 GOOl 02 
01GOO1020 

NO 
Semivolatiles NO -
Pesticides/PCBs -

WF023 Volatiles 01T01201 
Methylene chloride 2 ug/L 01G00401 
Acetone 15 ug/L 01 G00201 

01 G00301 
BKG00301 
02G00201 
02G00101 
18G00301 
02GOO301 
02GOO3010 

Semivolatiles NO -
Pesticides/PCBs NO -

WF024 Volatiles 18T01401 
Acetone 2 ug/L 18G0010l 

15G00401 
BKGOO203 
15R01201 
15GOO701 

Semivolatiles NO 
Pesticides/PCBs NO -

WF025 Volatiles 15GOOS030L 
Acetone 3 ug/L 15R01301 

15T0160l 
15G00301 
15G00302 
15G00303 
15G00101 
l5GOO203 

Semivolatiles NO -
Pesticides/PCBs NO -
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Table VIII 
Summary of Method Blank Contamination 

Groundwater and Subsunacif!Soil It/vastigation, Phase liB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

SOG Compound Concentration Associated Samples 

WF026 ~ 1ST01701 

Acetone 11 ug/L lSGOO202 
lSG00201 
lSG00802 
lSG00801 
16GOO201 
lSG008030 
lSR01401 

Acetone 4 ug/L 1SG00803 
16T01801 
16G00202 
16G00203 

Acetone 5 ug/L 16G00202DL 
16G00602 
16G00601 
16GOO403 
16G004030L 
16G004030 
16G0040300L 

Semivolatiles NO . 
Pesticides/PCBs NO . 

WF027 Volatiles 16G00401 
Acetone 5 ug/L 16G00402 

16G00101 
16GOO301 

Acetone 5 ug/L 09G00301 

Acetone 6 ug/L 16GOO501 
T nchloroethene 1 ug/L 16R01501 
Xylenes (total) 2 ug/L 16GOOS010 

66T02001 
66G02101 
66G02103 

Acetone 11 ug/L 16G00303 
66G02102 
09G00101 
09G003010 

Semivolatiles NO . 
Pesticides/PCBs NO . 

WF028 ~ 1 OT021 01 
Acetone 5 ug/L 09GOO201 

10G00201 
l1G00102 
l1G00401 
l1T02201 
11G00301 

Acetone 11 ug/L 10G00101 
11G00402 
11 GOO201 
12GOO201 
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Table VIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soli Investigation, Phase liB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

SDG Compound Concentration Associated Samples 

WF02B cont. Acetone 5 ug/L l1G00101 
Carbon disuHide 6 ug/L 12G00101 

11R01601 
12G001010 
11G002010 

Semivolatiles NO -
PestiCides/PCBs NO -

WF029 Volatiles 13T02301 
Acetone 3 ug/L 13GOO101 

13R01701 

Acetone 3 ug!L 13GOO102 
13GOO201 
13G00103 
14GOO201 
14GOO101 
14G001010 
66T02401 
66G00901 
66G00904 
66G00902 
66G00903 

Semivolatiles 
Bis (2-ethylhexyl) phthalate 1 ug/L Ali samples in SOG WF029 

Pesticides/PCBs NO -
WF030 Volatiles 66T02S01 

Acetone 3 ugfL 66GOOB01 
66GOOB02 
66GOOB03 
66GOOB04 

Semivolatiles 
Bis (2-ethylhexyl) phthalate 2 ugfL Ali samples in SOG WF030 

Pesticides/PCBs NO -

WF031 Volatiles NO -
Semivolatiles 
Oi-n-butylphthalate 3 ugfL 05GOOB01 
Bls(2-ethylhexyl)phthalate 3 ugfL OSGOOB02 

OSG00901 
OSG00902 

Oi-n-butylphthalate 2 ugfL OSG01001 
Bis(2-ethylhexyl) phthalate 2 ug/L OSG00301 

05R01901 
05G010010 

Oi-n-butylphthalate 2 ugfL OSGOO101 
33G00501 
33G00201 
33GOO101 
33G00301 ............. 
33G00301D 

c, 

Pesticides/PCBs ND -
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Table VIII 
Summary of Method Blank. Contamination 

Groundwater and Subsurf~ce s~il Investigation, Phase liB 
NAS Whiting Field, Milton Florida 

r'1 Organic Compounds 

SOG Compound Concentration Associated Samples 

WF031B Volatiles ND -

~ Semivolatiles NO -
Pesticides/PCBs ND -

WF032 Volatiles NO -

Semivolatiles 
Ol-n-butylphthalate 1 ug/L 33G00401 

06GOO102 
06GOO101 
06G00301 
06R02001 
29GOOS01 
29GOO5010 

Oi-n-butylphthalate 3 ug/L 29GOO101 
66GOt201 
66GOO102 

Pesticides/PCBS NO -

WF033 Volatiles NO -

~ Semivolatiles NO -
Pesticides/PCBs NO -

WF034 Volatiles NO -
Semivolatiles 
Bis (2-ethylhexyl) phthalate 2 ug/L 66G01101 

66G01301 
66GOOS01 

Pesticides/PCBs NO 

WF035 Volatiles NO -

~ Semlvt'>latiles NO -
Pesticides/PCBs NO -

WF036 Volatiles NO -
Semivolatiles 
DI-n-butylphthalate 2 ugfL 66GOO701 

54GOO201 
54GOO101 
31 G00201 
54R02401 
54GOO1010 

Pesticides/PCBs ND -
WF037 Volatiles NO -

Semivolatiles 
Oi-n-butylphthalate 4 ug/L All samples In SOG WF037 

Pesticides/PCBs NO -
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Table VIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase liB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

SOG Compound Concentration Associated Samples 

WF038 ~ 36800101 

Acetone 7 ugiKg 36800102 
36800103 
36800201 
36800202 
36800203 
36600301 
36600302 
36600303 
368003030 
36600401 
36600402 
36600403 
366004030 

WF039 ~ 356002030 
Acetone 7 ugfKg 

Methylene chloride 4 ug/Kg 356001020L 
35600105 
35800201 

WF040 ~ All water samples in SOG WF040 
Acetone 3 ug/L 
8romomethane 2 ug/L 

Acetone 3 ug!Kg 35800402 
35800501 
356005010L 
35600502 
37600201 
37600202 
37800101 
37600102 
37800103 
37600301 
37600302 
37800303 
378002030 
378001030 

WF041 Volatiles NO -
Pesticides & PC8s NO -

Semivolatiles 13G00301 
Oi-n-butylphthalate 1 ug/L 13G00401 
6is(2-ethylhexyl) phthalate 2 ug/L 

I WF042 I Volatiles I NO I- I 
WF043 ~ 

Acetone -' 6 ug/L 33T05301 
00000102 
06G00301 
33G00401 

WF044 ~ 66T05601 
Acetone 3 ugiL 66G01201 

66G012010 
66GOO102 
66G01301 
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Table vm 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soli Investigation, Phase liB 
NAS Whiting Field, Milton Florida 

OrganiC Compounds 

SDG Compound Concentration Associated Samples 

WF044 cont. Acetone 11 ug/L 66T05701 
66G00401 
66G02001 
66TOS801 
66GOO603 
66GOO603D 
66GOO604 
66G00601 
66GOO602 

WF045 Volatiles OWT05901 
Acetone 5ug/L OWR03401 

OWGOO501 
OWGOO502 
OWGOO502D 
OWGOOS03 
OWT06001 
OWGOO101 
OWGOO102 
OWGOO103 
66T06101 
66G02301 
66G02302 
66G02303 

Acetone 5 ug/L OWT06201 
OWG00302 
OWG00302D 
OWG00303 
OWG00301 
OWT06401 
OWT06401DL 
OWG00401 
OWGOO201 

Semlvolatiles OWR03401 
Di-n-butylphthalate 2 ug/L OWGOO501 

OWGOO502 
OWGOOS02D 
OWGOO503 

Phenol 72 ug/L OWGOO101 
2-Chlorophenol 67 ug/L OWGOO102 
1 A-Dichlorobenzene 33 ug/L OWGOO103 
N-Nitroso-cli-n-propylamine 49 ug/L 
1.2A-Trichlorobenzene 36 ug/L 
4-Chloro-3-methylphenol 62 ug/L 
Acenaphthylene 12 ug/L 
Acenaphthene 39 ug/L 
4-Nitrophenol 69 ug/L 
2A·Dinitrotoluene 43 ug/L 
Pentachlorophenol 65 ug/L 
Pyrene 42 ug/L 

Di·n·butylphthalate 5 ug/L 66G02301 
66G02302 
66G02303 

Di·n·butylphthalate 4 ug/L OWG00401 
OWGOO201 

Pesticides & PCBs ND . 
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Table VIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Investigation. Phase liB 
NAS Whiting Field. Milton Florida 

I 

Organic Compounds 

SDG Compound Concentration Associated Samples 

WF046 Volatiles 
2-Butanone 4 ug/L All samples in SOG WF046 

Semivolatiles 31 ROO301 
Oi-n-butylphthalate 3 uglL 31 G001 01 

31 G001010 

Pesticides & PCBs NO -

WF047 Volatiles 39W028 
Acetone 4 ugiL 39WC27 

39W024 
39WOO2 
39W0340 
39WOO1 
39T10001 
39W001 
39WOO2 
39WOO3 
39W004 
39WOOS 

WF048 ~ 39R03401 
2-Butanone 4 ug/L 

Acetone 3 ug!Kg 390002 
2-Butanone 4 uglKg 390001 

390007 
390023 
390026 
390016 
390013 
390019 
390018 
3900180 
390022 

WF049 ~ 39U001 
2-Butanone 4 ug/L 

Semivolatiles NO 

WF051 Volatiles 16T06801 
2-Butanone 4 ug/L 16R03501 

I WF052 I Volatiles I NO I - I 
WF053 Volatiles 15G00602D 

Methylene chlOride B ug/L 15T07501 
15G00401 
15G00703 
15G007OOD 
15GOOS01 
15GOOS02 
15GOOSOO 

WF054 Volatiles 4 uglL 30T07701 
Acetone 30ROO901 

30G00302 
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Table VIII 
Summary of Method Blank Contamination 

Groundwater and SubsurlaE~'SC;innve!stigation, PhaSe liB 
NAS Whiting Field. Milton Florida 

Organic Compounds 

SDG Compound Concentration Associated Samples 

WF054 cont. Methylene chloride 8 ug/L 15T07601 
15GOO801 
15GOO8010 
15GOO802 
15R03801 
15GOO803 
15GOO303 

I WF055 I Volatiles I NO I - ~ 
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Table IX 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase liB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

ISDG I Parameter I Concentration I Qualifier I 
WF022 Client 10: BKF01001 

Laboratory 10: RB858010 
Collection Date: 7/17/96 
Type: Source blank 

~ 
Acetone 4 ug/L 10U ug/L' 

Semivolatiles 
Oi-n-butylphthalate 6 ug!L None 

Pesticides/PCBs NO None 

WF022 Client 10: BKR01001 
Laboratory 10: RB858002 
Collection Date: ·7/16/96 
Type: Equipment rinsate 

Volatiles NO None 

Semivolatiles 
Oi-n-butylphthalate 5 ug/L None 
Bis(2-ethylhexyl)phthalate 2 ug/L None 

Pesticides/PCBs NO None 

WF022 Client 10: BKT01001 
Laboratory 10: RBB58001 
Collection Date: 7/16/96 
Type: Trip blank 

~ 
Acetone 3 ug/L 10U ug/L' 

WF022 Client 10: 17T01101 
Laboratory 10: RB873001 
Collection Date: 7/1 B/96 
Type: Trip blank 

Volatiles 
Acetone 8 ug/L 10U ug/L' 

WF023 Client 10: 01 R011 01 
Laboratory 10: RB887005 
Collection Date: 7/23/96 
Type: Equipment rinsate 

~ 
Acetone 4 ug/L None 

Semivolatiles 
Oi-n-butylphthalate 6 ug/L None 

Pesticides/PCBS NO None 

WF023 Client 10: 01T01201 
Laboratory 10: RB8B7001 
Collection Date: 7/22/96 
Type: Trip blank 

~ 
Methylene chloride 2 ug/L lOU ug/L1 

Acetone 3 ug/L lOU ug/L1 
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Table IX 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase liB 
NAS Whiting Field. Milton Florida 

Organic Compounds 

ISOG I Parameter I Concentration I Qualifier ~ 

WF023 Client 10: 16T01301 
Laboratory 10: RB887014 
Collection Date: 7/25196 
Type: Trip blank 

~ 
Acetone 2 ug/l None 

WF024 Client 10: 18T01401 
Laboratory 10: RB92001 
Collection Date: 7/29/96 
Type: Trip blank 

Volatiles 
Methylene chloride 2 ugfl None 
Acetone 4 ug/l lOU ug/l' 
Chloroform 1 ug/l None 

WF024 Client 10: 15R01201 
Laboratory 10: RB920005 
Collection Date: 7131/96 
Type: Equipment rinsate 

~ 
Acetone 6 ug/l 10U ug/l' 

Semivolatiles 
Oi-n-butylphthalate 6 ug/l None 

Pesticides/PCBs NO None 

WF025 Client 10: 15R01301 
laboratory 10: RB956011 
Collection Date: 817196 
Type: Equipment rinsate 

Volatiles NO None 

Semivolatiles 
Oi-n-butylphthalate 6 ug/l None 

Pesticides/PCBs NO None 

WF025 Client 10: 15T01501 
Laboratory 10: RB956001 
Collection Date: 8/5/96 
Type: Trip blank 

~ 
Methylene chloride 2 ug/l None 
Acetone 4 ug/l None 

WF025 Client 10: 15T01601 
Laboratory 10: RB956012 
Collection Date: 8/8/96 
Type: Trip blank 

~ 
Methylene chloride 1 ug/l None 
Acetone 2 ug/L lOU ug/L 
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Table IX 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase liB 
NAS Whiting Field, Milton Florida 

I 
Organic Compounds 

ISDG I Parameter 
I 

Concentration I Qualifier I 
WF026 Client 10: 1ST01701 

Laboratory 10: RB9BOOO1 
Collection Date: B/12196 
Type: Trip blank 

~ 
Methylene chloride 1 ug!L None 

WF026 Client 10: 16T01B01 
Laboratory 10: RB9BOO15 
Collection Date: B/15/96 
Type: Trip blank 

Volatiles 
Methylene chloride 1 uglL None 
Acetone 3 uglL lOU ug/L' 

WF026 Client 10: 1SR01401 
Laboratory 10: RB9BOO12 
Collection Date: B/14196 
Type: Equipment rinsate 

~ 
Acetone 6 ugfL lOU ug/L' 

Semivolatiles 
DI,n,butylphthalate 6 ug/L None 

Pesticides/PCBS ND None 

WF027 Client 10: 16T01901 
Laboratory 10: RC016001 
Collection Date: 8/19196 
Type: Trip blank 

~ 
Methylene chloride 5 ug/L None 
Acetone 6 ug/L None 

WF027 Client 10: 66T02001 
Laboratory 10: RC016014 
Collection Date: B/22196 
Type: Trip blank 

~ 
Methylene chloride 3 ug/L None 

WF027 Client 10: 16R01501 
Laboratory 10: RC016012 
Collection Date: B/21 196 
Type: EqUipment rinsate 

" 

Volatiles NO None 

Semivolatiles 
Di-n-butylphthalate 5 ug/L None 

Pesticides/PCBs NO None 
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Table IX 
Summary of Field. Blank. Contamination 

Groundwater and Sub$ui1a~' tolilMvestlgation, Phase liB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

ISOG I Parameter I Concentration I Qualifie,r I 
WF026 Client 10: 11T02201 

Laboratory 10: RC044008 
Collection Date: 8/28196 
Type: Trip blank 

~ 
Methylene chloride 2 uglL None 
Acetone 6 uglL 10U ug.'L' 

WF028 Client 10: 1 OT021 01 
Laboratory 10: RC044001 
Collection Date: 8126/96 
Type: Trip blank 

~ 
Methylene chloride 2 uglL None 

WF028 Client 10: 11 R01601 
Laboratory 10: RC044016 
Collection Date: 8/28/96 
Type: Equipment rinsate 

~ 
Acetone 9 ug/L IOU ug/L' 

Semivolatiles 
Oi-n-butylphthalate 5 uglL None 

Pesticides/PCBs NO None 

WF029 Client 10: 13R01701 
Laboratory 10: RC092008 
Collection Date: 9111/96 
Type: Equipment rinsate 

Volatiles 
Acetone 3 ug/L 10U uglL' 

Semivolatiles 
Oi-n-butylphthalate 5 uglL None-
Bis (2-ethylhexyl) phthalate 1 ug/L 10U uglL' 

Pesticides/PCBs NO NonE' 

WF029 Client 10: 13T02301 
Laboratory 10: RC092001 
Collection Date: 9/9/96 
Type: Trip blank 

~ 
Methylene chloride 1 ug/L Nom~ 
Acetone 2 ug/L 10U U9/L' 

WF029 Client 10: 66T02401 
Laboratory 10: RC092011 
Collection Date: 9/12/96 
Type: Trip blank 

~ 
Methylene chloride 3 ug/L NoniE! 
Acetone 3 ug/L 10U Ull/L' 
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Table IX 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase liB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

ISOG I Parameter I Concentration I Qualifier I 
WF030 Client 10: 66R01801 

Laboratory 10: RC121010 
Collection Date: 9/18/96 
Type: Equipment rinsate 

~ 
Acetone 4 ug/l None 

Semivolatiles 
Di-n-butylphthalate 3 ug/l None 
Bis(2-ethylhexyl)phthalate , ug.'L lOU ug.L' 

Pesticides/PCBs NO None 

WF030 Client 10: 66T02501 
Laboratory 10: RC121001 
Collection Date: 9/16/96 
Type: Trip blank 

~ 
Methylene chloride 3 ug(l None 
Acetone 3 ug/l lOU ug/l' 

WF030 Client 10: 66T02601 
Laboratory 10: RC121012 
Collection Date: 9/19(96 
Type: Trip blank 

~ 
Methylene chloride 3 ugfl None 
Acetone 3 ug/l None 

WF031 Client 10: OST02701 
laboratory 10: MB928001 
Collection Date: 9(23/96 
Type: Trip blank 

Volatiles 
Methylene chloride 2 ug/l None 

WF03l Client 10: 33T02801 
Laboratory 10: MB958001 
Collection Date: 9/26196 
Type: Trip blank 

~ 
Methylene chloride 3 ug/l None 

WF031 Client 10: 05R01901 
Laboratory 10: MB928011 
Collection Date: 9/25196 
Type: Equipment rinsate 

Volatiles NO None 

Semivolatiles 
Ol-n-butylphthalate 2 ugfL lOU ug/L' 

Pesticides/PCBs NO None 

.~. 
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Table IX 
Summary of Field Blank Contamination 

Groundwater and Subsurfac::eSolllnveslig8tion, Phase liB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

ISDG I Parameter I Concentration I QUalifier~ 
WF031B Client 10: 16T04001 

Laboratory 10: MC447002 
Collection Date: 11/21/96 
Type: Trip blank 

Volatiles NO None 

WF032 Client 10: 06T02901 
Laboratory 10: MC011001 
Collection Date: 9.'30/96 
Type: Trip blank 

Volatiles NO None 

WF032 Client 10: 29T03001 
Laboratory 10: MC037001 
Collection Oate: 10!3/96 
Type: Trip blank 

Volatiles NO None 

WF032 Client 10: 06R02001 
Laboratory 10: MCOll006 
Collection Date: 1012/96 
Type: Equipment rinsate 

Volatiles NO None 

Semivolatiles 
Oi-n-btltylphthalate 3 uglL lOU ug/l.' 

Pestlcides/PCBs NO None 

WF033 Client 10: 29T03101 
Laboratory 10: MC085001 
Collection Oate: 1017/96 
Type: Trip blank 

Volatiles NO None 

WF033 Client 10: 66T03201 
Laboratory 10: MC118001 
Collection Date: 10/10/96 
Type: Trip blank 

~ 
Acetone 26 ug/L None 

WF033 Client 10: 66R02101 
Laboratory 10: MC02101 
Collection Date: 10/9/96 
Type: Equipment rinsate 

Volatiles 
Methylene chloride 1 ug/L None 

Semivolatiles 
Oi·n-btltylphthalate 6 ug/L None 

Pesticides/PCBs ND None 
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Table IX 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase liB 
NAS Whiting Field, Milton Florida 

Organic Compounds 
I 

ISDG I Parameter I Concentration I Qualifier I 
WF034 Client 10: 66T03301 

Laboratory 10: MC153001 
Collection Date: 10/14/96 
Type: Trip blank 

Volatiles NO None 

WF034 Client 10: 66T03401 
Laboratory ID: MC176001 
Collection Date: 10/17/96 
Type: Trip blank 

Volatiles NO None 

WF034 Client ID: 66R02201 
Laboratory ID: MC153007 
Collection Date: 10/16/96 
Type: Equipment rinsate 

Volatiles 
Toluene 8 ug/L None 
Ethylbenzene 1 ug/L None 
Xylenes (total) 2 ug/L None 

Semivolatiles 
Ol-n-butylphthalate 2 ugfL None 

Pesticides/PCBs NO None 

WF035 Client ID: 66T03501 
Laboratory ID: MC214001 
Collection Date: 10/21/96 
Type: Trip blank 

Volatiles NO None 

WF035 Client ID: 66T03601 
Laboratory ID: MC231 001 
Collection Date: 10/24/96 
Type: Trip blank 

Volatiles NO None 

WF035 Client ID: 66R02301 
Laboratory 10: MC214006 
Collection Date: 10/23/96 
Type: Equipment rinsate 

Volatiles NO None 

Semivolatiles 
Di-n-butylphthalate 3 ug/L None 

Pesticides/PCBs NO None 

WF036 Client ID: 66T03701 
Laboratory 10: MC262001 
Collection Date: 10/28/96 
Type: Trip blank 

Volatiles ND None 
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TableiX 
Summary of Field Blank Contamination 

Groundwater and SUbsur:face. Soillnyestigation, Phase liB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

ISOG I Parameter I Concentration I Qualifier =:=J 
WF036 Client 10: 31T03801 

Laboratory 10: MC284001 
Collection Date: 10131/96 
Type: Trip blank 

Volatiles NO None 

WF036 Client 10: 54R02401 
Laboratory 10: MC262007 
Collection Date: 10/30/96 
Type: Equipment rinsate 

Volatiles NO None 

Semivolatiles 
Oi-n-butylphthalate 4 ug/L lOU uglL' 

Pesticides/PCBs NO NO 

WF037 Client 10: 15T03901 
Laboratory 10: MC424001 
Collection Date: 11/1 B/96 
Type: Trip blank 

Volatiles NO None 

WF037 Client 10: 16T04001 
Laboratory 10: MC448004 
Collection Date: 11/21/96 
Type: Trip blank 

Volatiles NO None 

WF037 Client 10: 15R02501 
Laboratory 10: MC424009 
Collection Date: 11120/96 
Type: Equipment rinsate 

Volatiles NO None 

WF037 Client 10: 15F00201 
Laboratory 10: MC424010 
Collection Date: 11/20/96 

Type: Source blank 

Volatiles 
Xylenes (total) 2 ug/L None 

Semivolatiles 
Di-n-butylphthalate 4 ug/L 10U ug/L' 

Pesticides/PCBs NO None 

WF038 Client 10: 36R02601 
Laboratory 10: MC6B7016 
Collection Date: 12/1 B/96 
Type: Rinsate 

Volatiles NO None 
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Table IX 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase liB 

I 
NAS Whiting Field, Milton Florida 

Organic Compounds 

SOG Parameter "" I Concentration I Qualifier 

WF038 Client 10: 36T04101 
Laboratory 10: MC687001 
Collection Date: 12/17196 

Type: Trip Blank 

Volatiles ND None 

WF039 Client 10: 35T04201 
Laboratory 10: MC698001 
Collection Date: 12/19/97 
Type: Trip Blank 

Volatiles ND None 

WF039 Client 10: 35R02701 
Laboratory 10: MC698011 
Collection Date: 12/21/96 
Type: Equipment rinsate 

Volatiles NO None 

WF040 Client 10: 35T04301 
Laboratory 10: MC783001 
Collection Date: 117197 
Type: Trip blank 

Volatiles 
Bromomethane 1 ug/L 10U ug/L' 

WF040 Client 10: 37R02801 
Laboratory 10: MC783017 
Collection Date: 1/9197 

Type: Equipment rinsate 

~ 
Acetone 5 ug/L lOU ug/L' 
Carbon dIsulfide 2 ug/L None 

WF041 Client 10: 35T04501 
Laboratory 10: M0908001 
Collection Date: 6/11/97 
Type: Trip blank 

Volatiles 
Acetone 6 ug/L None 

WF041 Client 10: 37T04601 
Laboratory 10: M0926001 
Collection Date: 6/12197 
Type: Trip blank 

~ " 
" 

Methylene chloride 1 ug/L None 

-
WF041 Client 10: 35T04701 

Laboratory 10: M0950001 
Collection Date: 6/15/97 
Type: Trip blank 

Volatiles 
Methylene chloride 3 ugiL None 
Xylene (total) 1 ugiL None 
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Table IX 

l Summary of Field Blank Contamination 
Groundwater and Subsurface Soil liwestigation, Phase liB 

NAS Whiting Field, Milton Florida 

Organic Compounds 

SOG Parameter J Concentration I Qualifier 

WF041 Client 10: 13T04801 
Laboratory 10: M098S001 
Collection Date: 6!16/97 
Type: Trip blank 

~ 
Methylene chlOride 2 ug/L None 
Acetone 6 ug!L None 

WF041 Client 10: 3SF00301 
Laboratory 10: M0908002 
Collection Date: 6/11/97 
Type: Source blank 

Semivolatiles 
Oi-n-butylphthalate 3 ug/L None 

Pesticides & PCBs NO -
WF041 Client 10: 3SR03001 

Laboratory 10: M0908003 
Collection Date: 6/11/97 
Type: Equipment rinsate 

Semivolatiles 
Oi-n-butylphthalate 4 ug/L None 
Bis(2-ethylhexyl) phthalate B ug/L None 

I'! Pesticides & PCBs NO None 

WF042 Client 10: OST04901 
Laboratory 10: ME007001 
Collection Date: 6/18/97 
Type: Trip blank 

Volatiles NO None 

WF042 Client 10: OSTOSOOl 
Laboratory 10: ME021 001 
Collection Date: 6/20/97 
Type: Trip blank 

Volatiles 
Acetone 2 ug/L None 

WF042 Client 10: OSR03101 
Laboratory 10: ME007006 
Collection Date: 6/17/97 
Type: EqUipment rinsate 

Volatiles NO None 
.. 

WF043 Client 10: OSR03201 
Laboratory 10: ME042002 
Collection Date: 6/23/97 
Type: Equ ipment rinsate 

Volatiles 
1.2-Dichloropropane 1 ug/L None! 
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Table IX 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Inve~tigatlon, Phase liB 
NAS Whiting Field. Milton Florida 

.. 
Organic Compounds 

SDa Parameter I Concentration I Qualifier 
,.. .. --- .•... ~. .... ",.," . 

WF043 Client 10: 05T05101 
Laboratory 10: MW042001 
Collection Date: 6123/97 
Type: Trip blank 

Volatiles NO None 

WF043 Client 10: 33T05201 
Laboratory 10: MW053001 
Collection Date: 6/24/97 
Type: Trip blank 

Volatiles 
Acetone 3 uglL None 

WF043 Client 10: 33T05301 
Laboratory 10: ME073001 
Collection Date: 6/25/97 
Type: Trip blank 

Volatiles NO None 

WF043 Client 10: 30T05401 
Laboratory 10: ME087001 
Collection Date: 6/26/97 
Type: Trip blank 

Volatiles 
Acetone 4 ug/L None 

WF044 Client 10: 06R03301 
Laboratory 10: ME100002 
Collection Date: 6/29/97 
Type: Equipment rinsate 

Volatiles 
Acetone 7 ug/L None 
Trichloroethene 6 ug/L None 
Toluene 3 ug/L None 
Ethylbenzene 1 ug/L None 
Xylene (total) 2 ug/L None 

WF044 Client 10: 06T05501 
Laboratory 10: ME100001 
Collection Date: 6/29{97 
Type: Trip blank 

Volatiles NO None 

WF044 Client 10: 66T05601 
Laboratory 10: ME110001 
Collection Date: 6130{97 
Type: Trip blank 

~ 
Acetone 5 ug/L lOU ug{L' 

WF044 Client 10: 66T05701 
Laboratory 10: ME133001 
Collection Date: 7/2/97 
Type: Trip blank 

Volatiles NO None 
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Table IX l Summary of Field Blank Contamination 
Groundwater and Subsurface Soil Investigation, Phase liB 

NAS Whiting Field, Milton Florida 

Organic Compounds 

SOQ Parameter I Concentration I QUallfie.:=] 

WF044 Client 10: 66T05801 
Laboratory 10: ME135001 
Collection Date: 712/97 
Type: Trip blank 

~ 
Acetone 3 ug/L lOU ug!L' 

WF045 Client 10: OWR03401 
Laboratory 10: ME149002 
Collection Date: 717197 
Type: Equipment rinsate 

~ 
Acetone 3 ug/L lOU ug/L.' 
1.2-Dichloropropane 1 ug/L None 

Semivolatiles 
Di-n-butylphthalate 5 ug/L lOU ug/L.' 

Pesticides & PCBs NO None 

WF045 Client 10: OWT05901 
Laboratory 10: ME149001 
Collection Date: 7f7197 
Type: Trip blank 

Volatiles 
Acetone 2 ug/L 10U ug/L' 

WF045 Client 10: OWT06001 
Laboratory 10: ME159001 
Collection Date: 7/8/97 
Type: Trip blank 

Volatiles NO None 

WF045 Client 10: 66T06101 
Laboratory 10: ME175001 
Collection Date: 7/9/97 
Type: Trip blank 

Volatiles 
Acetone 2 ug/L 10U ug/L' 

WF045 Client 10: OWT06201 
Laboratory 10: ME190001 
Collection Date: 7/1 0/97 
Type: Trip blank 

Volatiles NO None 

WF045 Client 10: OWT06401 
Laboratory 10: ME226001 
Collection Date: 7/14/97 
Type: Trip blank 

~ 
Acetone 250 ug/L None 
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Table IX 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Inv~stigation, Phase liB 
NAS Whiting Field. Milton Florida 

Organic Compounds 

SDG Parameter I Concentration I Qualifier 

WF045 Client 10: OWT06401Dl 
laboratory 10: ME226001DL 
Collection Date: 7/14/97 
Type: Trip blank 

~ 
Acetone 250 ugfL None 

WF046 Client 10: 31 R03301 
laboratory 10: MW241 002 
Collection Date: 7/15/97 
Type: Equipment rinsate 

~ 
1,2-Dichloropropane 1 ug/L None 

Semivolatiles 
Di-n-butylphthalate 12 ugfL 12U ugfL' 

Pesticides & PCBs NO None 

WF046 Client 10: 31T06501 
laboratory 10: ME241 001 
Collection Date: 7/15/97 
Type: Trip blank 

Volatiles 
Acetone 4 ug/L None 

WF046 Client 10: 31T06601 
Laboratory 10: ME261001 
Collection Date: 7/16/97 
Type: Trip blank 

Volatiles 
Toluene 1 ug/L None 

WF046 Client 10: 31T06701 
Laboratory 10: ME305001 
Collection Date: 7 f21 197 
Type: Trip blank 

Volatiles 
Methylene chloride 1 ugfl None 

WF047 Client 10: STOR_BlK 
laboratory 10: ME24300a 
Collection Date: 7/15/97 
Type: Storage blank 

Volatiles ND None 

WF047 Client 10: STOR_BlK2 
laboratory 10: ME26700a 
Collection Date: 7/16/97 
Type: Storage blank 

~ 
Acetone 4 ug/l None 
Toluene 0.4 ug/l None 
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Table IX ] Summary of Field Blan~ Contamination 
Groundwater and Subsurface Soil Investigation, Phase liB 

NAS Whiting Field, Milton Florida 

Organic Compounds 

ISOG I Parameter I Concentration I Qualifier ~ 
.. 

WF047 Client 10: 39T10001 
Laboratory 10: ME244001 
Collection Date: 7/1 5/97 
Type: Trip blank 

Volatiles 
Carbon disulfide 0.40 ug/L None 

Toluene 0.50 ug/L None 

WF048 Client 10: 39R03401 
Laboratory 10: ME264009 
Collection Date: 7/17/97 
Type: Equipment rinsate 

Volatiles 
1 .2-Dichloropropane 1 ug/L None 

WF049 Client 10: 39T10201 
Laboratory 10: ME262001 
Collection Date: 7/15/97 
Type: Trip blank 

~ 
Toluene 0.90 ug/L None 

WF049 Client 10: 39T10401 
Laboratory 10: ME263007 
Collection Date: 7/17/97 
Type: Trip blank 

Volatiles 
Toluene 0.40 ug/L None 

WF051 Client 10: 16R03501 
Laboratory 10: ME306002 
Collection Date: 7/21/97 
Type: Equipment rinsate 

~ 
Methylene chloride 1 ug/L None 

WF051 Client 10: 16T06801 
Laboratory 10: ME306001 
Collection Date: 7/21/97 
Type: Trip blank 

Volatiles 
Methylene chloride 1 ug/L None 
Acetone 3 ug/L None 

WF051 Client 10: 16T06901 
Laboratory 10: ME322001 
Collection Date: 7/22/97 
Type: Trip blank 

Volatiles NO None 

WF051 Client 10: 16T07001 
Laboratory 10: ME340001 
Collection Date: 7/23/97 
Type: Trip blank 

Volatiles NO None 
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Table IX 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase liB 
NAS Whiting Field, Milton Florida 

Organic Compounds 

ISoG I Parameter I Concentration I Qualifier I 
WF051 Client 10: 16T07101 

Laboratory 10: ME348001 
Collection Date: 7/25/97 
Type: Trip blank 

Volatiles NO None 

WF052 Client 10: STORAGEBLK 
Laboratory 10: ME346008 
Collection Date: 7/25/97 
Type: Storage blank 

~ 
Methylene chloride 1 ug/L None 
Acetone 3 ug/L None 

WF052 Client 10: 39T10501 
Laboratory 10: ME346007 
Collection Date: 7/25/97 
Type: Trip blank 

Volatiles NO None 

WF053 Client 10: 15R03701 
Laboratory 10: ME367002 
Collection Date: 7/27/97 
Type: Equipment rinsate 

Volatiles NO None 

WF053 Client 10: 15T07201 
Laboratory 10: ME367001 
Collection Date: 7:27/97 
Type: Trip blank 

Volatiles NO None 

WF053 Client 10: 15T07301 
Laboratory 10: ME377001 
Collection Date: 7/28/97 
Type: Trip blank 

Volatiles NO None 

WF053 Client 10: 15T07401 
Laboratory 10: ME390001 
Collection Date: 7/29/97 
Type: Trip blank 

Volatiles NO None 

WF053 Client 10: 15TO.7501 
Laboratory 10: ME404001 
Collection Date: 7/30/97 
Type: Trip blank 

Volatiles NO None 

WF054 Client 10: 15R03801 
Laboratory 10: ME441 005 
Collection Date: 8/5/97 
Type: Equ ipment rinsate 

Volatiles NO None 
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Table IX ~ Summary of Field Blank Contamination 
Groundwater and Subsurttlce Soi!Jnvastigation, Phase liB 

I NAS Whiting Field, Milton Florida I 
! 

Organic Compounds 

SOG Parameter 1 Concentration I QUalifier~ 
WF054 Client ID: 30R03901 

Laboratory 10: ME450002 
Collection Date: 816197 
Type: Equipment rinsate 

~ 
1.2-0ichloropropane 1 ug/L None 

WF054 Client ID: 15T07601 
Laboratory ID: ME441 001 
Collection Date: 814/97 
Type: Trip blank 

Volatiles NO None 

WF054 Client ID: 30T07701 
Laboratory ID: ME450001 
Collection Date: 8/5/97 
Type: Trip blank 

Volatiles NO None 

WF055 Client ID: OWR04101 
Laboratory ID: MFOO4002 
Collection Date: 10/27/91 
Type: Equipment rinsate 

Volatiles ND None 

WF055 Client ID: 13R04201 
Laboratory ID: MFOO400S 
Collection Date: 10/28197 
Type: EqUipment rinsate 

Volatiles NO None 

WF055 Client ID: OWT08001 
Laboratory 10: MF004001 
Collection Date: 10/27/91 
Type: Trip blank 

Volatiles ND None 

1 = sample result was modified based on an associated method ] blank concentration. 

Note: see detailed data validation report for the discrete qualifiers. 
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Table X 
Summary of Percent Recoveries (O/OR) and Relative Percent Differences (RPD) for Matrix Spike and laboratory Duplicate Samples 

Groundwater and Subsurface Soil Investigation, Phase liB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

Criteria % Recovery 

soa Client 10 Analyte % Recovery Difference MS MSO APD/Dlfference Qualifier 

WF022 BKGOOIOI Metals - - - - - None 
Cyanide - - - - - None 

WF023 02GOO301 Metals - - - - None 
Cyanide - - - None 

WF024 15GOO701 Metals - None 
Cyanide - - - - None 

WF025 15GOO601 Melals - - - - None 
Cyanide - - - - None 

WF026 15GOO603 Metals - - - - None 
Cyanide - - - 'None 

WF027 16GOO501 Metals - - - - - None 
Cyanide - - - - None 

WF026 12GOOIOI Metals - - - - None 
Cyanide - - - - None 

WF029 14GOOIOI Metals - - - - - None 
Cyanide - - - - - None 

WF030 66GOO601 Metals - - - - - None 
Cyanide - - - - - None 

WF031 05G0100l Iron :!:100 - - 124,6 ugfL J 
Lead - :!:3.0 - - 9.2 ug/L J 
Sodium - :!:5000 - - 5976 ugfL J 
Zinc - :!:20.0 174 ugfL J , 
Cyanide 75-125 - 3.7 J (det) R (NO) 

IWF031B I None I Metals I I - I - I I I None I - - - None • Cyallfde 

IWF032 I 29G00501 I Metals I - I - I - I - I - I None I - - - - None • Cyanide 

WF033 66GOO201 Metals - - - NonE> 

Cyanide - - None 

) ') 
n-100 
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L 
Table X 

Summary of Percent Recoveries (%R) and Relative Percent Differences (RPD) for Matrix Spike and Laboratory Duplicate Samples 
Groundwater and Subsurface Soli Investigation, Phase liB 

NAS Whiting Field, Milton Florida 

Inorganic Analytes 

Criteria % Recovery 

SDG Client 10 Analyte % Recovery Difference MS MSD RPD/Dlfference Qualifier 

WF034 30G00301 Antimony 75-125 126.7 - - J (all detects) 
Cyanide - - - - - None 

WF035 66G01701 Melals - - - - None 
Cyanide - None 

WF036 54G0010l Melals - None 
Cyanide - - None 

WF037 15F00201 Melals - - Nom' 
Cyanide 75-125 - 3.7 J (del) R (ND) 

\<}. 

WF041 35G0010l Aluminum ,.;100 - 402 ug/L J r,:.; 
Iron - ,.;100 309 ug/L J 

~. Manganese - ,.;10 - - 75.2 ug/L J 
Cyanide - - - None l~ 

WF045 OWG00502 Metals - - - - None t·, 
Cyanide - - - None 

-'l) 

WF046 31G00101 Metals - - - - - None ~ 
Cyanide - - - - None 

IWF047 39W034 Metals 
I 

- - - - I I None 

IWF051 None Metals I - - - I - I None 

IWF053 15G00602 Metals 
I - - - -

I 
-

I 
None 

IWF054 15GOOBOI Melals I - - - - I I None 
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Table XI 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Groundwater and Subsurface Soil Investigation, Phase liB 
NAS Whiting Field, Milton Florida 

SDG InorganIc Analytes RPe 

WF022 Client 10 BKGOO101 BKGOO1010 

Laboratory 10 RB858003 RB858004 

Collection Date 7/16/96 7/16/96 

Aluminum 43.4 ug/L 54.4 ugfL 22 

Barium 15.6 ug/L 15.6 ugiL 0 

Calcium 536 uglL 558 ugiL 4 

Iron 54.0 uglL 57.9 uglL 7 
Lead NO 0.80 uglL Not calculable 
Magnesium 499 uglL 521 uglL 4 
Manganese 1.7 ug/L 1.9 ug/L 11 
SelenIum 0.67 ug/L NO Not calculable 
Sodium 1080 ug/L 1080 ug/L 0 
Zinc 2.4 uglL NO Not calculable 
Cyanide 3.8 ug/L 6.5 ug/L 52 

WF022 Client 10 01G00102 01 GOOl 020 
Laboratory ID RB873008 RB873009 
Collection Date 7/19/96 7/19/96 

Aluminum 19.1 ug/L 10.3 ug/L 50 
Barium 15.6 ug/L 15.6 uglL 0 
Beryllium 0.53 ug/L ND Not calculable 
Calcium 5850 ug/L 6250 ug/L 7 
Copper NO 1.4 ug/L Not calculable 
Iron 12.2 uglL 8.8 uglL 32 
Lead 1.3 ug/L 1.5 ug/L 14 
Magnesium 337 ug/L 331 ug/L 2 
Manganese 6.7 ug/L 9.0 ug/L 29 
Potassium 938 ug/L 842 ug/L 11 r-.. 
Sodium 2100 ug/L 2070 ug/L 1 
Vanadium NO 1.6 ug/L Not calculable 
Zinc 10.2 ug/L 11.4 ug/L 11 
Cyanide 1.9 ug/L NO Not calculable 

WF023 Client ID 02G00301 02G003010 
Laboratory 10 RB887012 RB887013 
Collection Date 7/24196 7/24/96 

Aluminum 79.3 ug/L 84.6 ug/L 6 
Barium 128 ug/L 129 ug/L 0.8 
Beryllium 0.39 ug/L NO Not calculable 
Calcium 113000 ug/L 113000 uglL 0 
Iron 36.2 ug/L 38.7 ug/L 7 
Lead 1.4 ug/L 1.3 ug/L 7 
Magnesium 9560 ug/L 9590 ug/L 0.3 
Manganese 13.5 ug/L 13.7 ug/L 1 
Nickel 7.8 ug/L 9.6 ug/L 21 
Potassium 4610 ug/L 4580 ug/L 0.7 
Selenium 1.2 ug/L 0.66 ug/L 58 
Sodium 2200 ug/L 2240 ug/L 2 
Vanadium 3.0 ug/L 2.8 ug/L 7 
Zinc 1.8 ug/L 2.0 ug/L 11 
Cyanide 4.5 ug/L 2.0 ug/L" 77 
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Tabf.lIl l 
Summary of Relative Percent Differences (~ep2}or Original, and Field Duplicate Samples 

Groundwater and Subsurfac~;S9,llnvestigatton. Phase liB 
NAS Whiting Field. Milton Florida 

, 
SOG Inorganic Analytes RPO 

WF024 Client 10 1SGOO701 1SGOO7010 
Laboratory 10 RB920009 RB9S0010 

Collection Date 7/31/96 7131/96 

Aluminum 161 ugiL 173 ug.'L 7 

Barium 15.6 ug.L 19.3 ug:L 21 
Calcium 356 uglL 360 ug!L 1 
Chromium 2.9 ug.'L 2.0 ug/L 37 
Iron 183 ugfL 202 ug:L 10 
Lead 0.70 uglL 0.60 uglL 15 
Magnesium 433 ugiL 422 ug/L 3 
Manganese 2.8 ug/L 2.6 uglL 7 
Sodium 1S30 ug.'L 1610 ug/L 5 
Vanadium NO 1.2 ug/L Not calculable 
Zinc 3.4 uglL 3.6 ug/L 6 
Cyanide 2.6 ugiL 3.2 ugfL 21 

WF025 Client 10 lSG00601 lSG006010 
Laboratory 10 RB9S6006 RB9S6008 
Collection Date 8{7f96 817196 

Aluminum 89.4 ug/L 5S.8 ug/L 46 
Arsenic B.O ugfL 7.8 ug/L 2 
Barium 67.6 ug/L 63.7 ug/L 6 
Calcium 3690 ug/L 3620 ug/L 2 
Iron 31000 ug/L 30500 ug/L 2 
Lead 0.90 ug/L 0.50U ugfL Not calculable 
Magnesium 1940 ugiL 1900 ug!L 2 
Manganese 139 ug/L 136 ug/L 2 
Potassium 2460 ugiL 2340 ug/L 5 
Sodium 2630 ug/L 2590 ug/L 2 
Zinc 3.4 ug/L 3.3 ug/L 3 
Cyanide 1.5U ug/L 8.1 ug/L Not calculablle 

WF026 Client 10 15G00803 lSG008030 
Laboratory 10 RB980007 RB980008 
Collection Date 8/14/96 8/14/96 

Aluminum 187 ug/L 146 ug/L 25 
Barium 10.6 ug/L 10.8 ug/L 2 
CalCium 1440 ug/L 1170 ug/L 21 
Chromium 2.9 ug/L 2.0U ug/L Not calculable 
Cobalt 2.3U ug/L 2.4 uglL Not calculable 
Copper 4.0 ug/L 2.4 ug/L 50 
Iron 194 ug/L 175 ugfL 10 
Lead 0.80 ug/L 0.50 ug/L 46 
Magnesium 322 ug/L 296 ugfL 8 
Manganese 33.1 ug/L 32.9 ugfL 0.6 
Potassium 522 ug/L 316U ug/L Not calculable 
Sodium 5350 ugfL 5380 ug/L 0.6 
Vanadium 2.0 uglL 1.5 ugfL 29 
Zinc 176 ug/L 178 ug/L 1 
Cyanide 1.6 ug/L 4.2 ug/L 90 
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Table XI 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Groundwater and Subsurface Soli Investigation, Phase liB 
NAS Whiting Field. Milton Florida 

SDG Inorganic Analytes RPD 

WF026 Client ID 16G00403 16GOO403D 
Laboratory ID RB9BOO20 RB9B0021 
Collection Date B/16/96 8/16/96 

Aluminum 278 ug/L 290 ug/L 4 
Arsenic 1.0 ug/L 0.50U ug!L Not calculable 
Barium 28.6 uglL 27.5 ug/L 4 

CalCium 3110 ug/L 3300 ug/L 6 
Chromium 2.3 ugfL 2.9 ugfL 23 
Copper 1.1 U ug/L 1.3 ug/L Not calculable 
Iron 1370 ugfL 879 ugiL 44 
Lead 4.0 ug/L 2.7 ug!L 39 
MagneSium 1320 uglL 987 ug/L 29 
Manganese 41.3 ug/L 33.5 ug/L 21 
Potassium 540 ug/L 713 ug/L 28 
Sodium 2570 ug/L 2590 ug/L 0.8 
Vanadium 2.2 ug!L 1.2U ug/L Not calculable 
Zinc 103 ug/L 945 ug/L 161 
Cyanide 2.9 ug/L 1.6 ug/L 58 

WF027 Client ID 16GOOSOl 16GOOS01D 
Laboratory ID RC016009 RC016013 
Collection Date B/21/96 8/21/96 

Aluminum 12.6 ug/L 16.7 ug/L 28 
Barium 10 ug/L 10 ug/L 0 
Calcium 239 ug!L 234 ug/L 2 
Cobalt 3.2 ug/L 2.3U ug/L Not calculable 
Iron 9.2 ug/L 5.3 ug/L 54 
Magnesium 276 ug/L 261 ug/L 6 
Manganese LOU ugfL 2.1 ugfL Not calculable 
Sodium 1550 ugfL 1450 ug/L 7 
Zinc 2.6 ugfL 1.6 ug/L 48 

WF027 Client ID 09GOO301 09GOO301D 
Laboratory ID RC016019 RC016020 
Collection Date 8/23/96 8f23/96 

Aluminum 407 ug/L 372 ugfL 9 
Antimony 8.6U ug/L 9.3 ugfL Not calculable 
Arsenic 2.6 ug/L 2.8 ug/L 7 
Barium 27.1 ugfL 25.8 ug/L 5 
Calcium 15300 ug/L 14600 ug/L 5 
Chromium 4.0 ug/L 2.4 ug/L 50 
Iron 173 ugfL 148 ugfL 16 
Lead 0.50U uglL 0.60 ug/L Not calculable 
MagneSium 158 ugfL 160 ug/L 1 
Manganese 1.5 ugfL 1.7 ug/L 12 
Potassium 2390 ug/L 2010 ug/L 17 
Sodium 2070 ug/L 1950 ugfL 6 
Vanadium 16.4 ugfL 14.3 ugfL 14 
Zinc 14.8 ug/L '.2 ug/L 170 
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Table XI 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Sample~; 

Groundwater and Subsurfacf!'$Qh·investigation, Phase liB 
NAS Whiting Field, Milton Florida 

SDG Inorganic Analytes RP[) 

WF028 Client 10 12G00101 12GOO1010 
Laboratory 10 RC044012 RC044017 
Collection Date 8/27/96 8/27/96 

Aluminum 14.0 ug!L 15.1 ug/L 6 
Barium 14.5 ugiL 14.5 uglL 0 
CalCium 1840 ug/L 1870 ug/L 2 
Lead 0.60 ug/L 0.50U ug/L Not calculable 
Magnesium 320 ug/L 327 ug/L 2 
Manganese 1.0U ug/L 1.4 ug/L Not calculable 
Potassium 2220 ug!L 2290 ug/L 3 
Sodium 2310 ug/L 2360 ug/L 2 
Thallium 0.70 ug/L 0.60U ug/L Not calculable 
Zinc 6.7 ug/L 5.5 ug/L 20 
Cyanide 1.8U ug/L 2.1 ug/L Not calculable 

WF028 Client 10 11 G00201 11GOO2010 
Laboratory 10 RC044011 RC044018 
Collection Date 8/28/96 8/28/96 

Aluminum 2770 ug/L 2320 uglL 18 
Arsenic 1.7 ug/L 2.0 uglL 16 
Barium 50.3 ug/L 51.6 ug/L 3 
Beryllium 0.40 ug!L 0.30U ug/L Not calculable 
Calcium 35400 ug/L 41800 ug/L 17 
Chromium 20.4 ug/L 19.2 ug/L 6 
Copper 2.0 ug/L 3.1 ug/L 43 
Iron 232 ug/L 337 ug/L 37 
Lead 0.50U ug!L 0.90 ug/L Not calculal::>le 
Magnesium 388 ug/L 538 ug/L 32 
Manganese 2.2 ug/L 4.8 ug/L 74 
Potassium 12900 ug/L 9610 uglL 29 
Sodium 3420 ug/L 2950 ug/L 15 
Vanadium 11.0 ug/L 11.0 ug/L 0 
Zinc 3.4 ug/L 24.3 ug/L 151 
Cyanide 1.5U ug/L 3.3 ug/L Not calculalole 

WF029 Client 10 14G00101 14G00101D 
Laboratory 10 RC092007 RC092009 
Collection Date 9/11/96 9/11/96 

Aluminum 33.1 ug/L 26.5 ug/L 22 
Arsenic 0.50 ug/L 0.50U ug/L Not calculable 
Banum 22.3 ug/L 22.3 ug/L 0 
Calcium 3060 ug/L 2870 ug/L 6 
Iron 22.0 ug/L 27.3 ug/L 22 
Lead 1.3 ug/L 0.80 ug/L 48 
Magnesium 702 ug/L 691 ug/L 2 
Manganese 1.9 ug/L 1.9 ugfL 0 
Mercury 0.12 ug/L O.10U uglL Not calculable 
Sodium 1590 ug/L 1570 uglL 1 
Vanadium 1.2U ug/L 1.4 ug/L Not calculable 
Zinc 89.5 ug/L 96.8 ug/L 8 
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Tabla XI 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Groundwater and Subsurface Soil Investigation, Phase liB 
NAS Whiting Field, Milton Florida 

SDG Inorganic Analytes RPD 

WF030 Client ID 66G00601 66G006010 

Laboratory 10 RC121007 RC121011 

Collection Date 9/18/96 9/18196 

Aluminum 39.9 ug/L 39.7 ug/L 0.5 

Barium 38.1 ug!L 36.2 ug/L 5 

Calcium 863 ugfL 770 ugfL 11 

Copper 1.8 ug/L 1.1U ugfL Not calculable 
Iron 8.2 ug/L 41.9 ug/L 134 

Lead 0.90 ug/L 0.50U ugiL Not calculable 
Magnesium 1130 ug/L 1110ugfL 2 
Manganese 5.0 ug/L 4.6 ugfL 8 
Potassium 860 ug/L 689 ug/L 22 
Selenium 0.64 ug/L 0.60U ug/L Not calculable 
Sodium 1280 ugfL 1160 ugiL 10 
Zinc 2.9 ug/L 4.8 ugfL 49 

WF030 Client ID 66G02203 66G022030 
Laboratory 10 RC121016 RC121017 
Collection Date 9/20/96 9/20/96 

Aluminum 44.0 ug/L 51.9 ug/L 16 
Barium 6.4 ugfL 6.4 ug/L 0 
Calcium 751 ug/L 731 ug/L 3 
Cobalt 2.3U ug/L 2.4 ug/L Not calculable 
Iron 35.6 ug/L 38.9 ugfL 9 
Magnesium 271 ug/L 242 ug/L 11 
Manganese 9.7 ug/L 9.7 ug/L 0 
Potassium 491 ug/L 316U ug/L Not calculable 
Sodium 2810 ug/L 2760 ugfL 2 
Zinc 1.2 ugfL 2.2 ug/L 59 
Cyanide 1.8U ug/L 12.0 ug/L Not calculable 

WF031 Client 10 05G01001 OSG010010 
Laboratory 10 MB928007 MB92B012 
Collection Date 9/25/96 9/25/96 

Barium 27.6 ug/L 27.1 ug/L 2 
Calcium 854 ug/L 803 ug/L 6 
Chromium 0.61 ug/L 0.36 ug/L 52 
Cobalt 0.85 ug/L 0.72 ug/L 17 
Copper 35.6 ug/L 1.7U ug/L Not calculable 
Iron 40.1 ug/L 31.8U ug/L Not calculable 
Lead 4.4 ug/L 1.8U ug/L Not calculable 
Magnesium 874 ug/L 871 ug/L 0.6 
Manganese 3.3 ug/L 2.5 ug/L 28 
Mercury 0.03 ug/L 0.04 ug/L 29 
Nickel 1.4 ug/L 1.4 ug/L 0 
Potassium 3.1U ug/L 825 ug/L Not calculable 
Selenium 5.4 ug/L 3.9U ug/L Not calculable 
Sodium 15100ug/L 14900 ug/L 1 
Thallium 7.4 ug/L 1.9U ug/L Not calculable 
Vanadium 0.58U ugiL 0.63 ug/L Not calculable 
Zinc 13.7 ug/L 3.8 ug/L 113 

A-106 



T.bleXI J 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Sample~~ 

Groundwater and Subsunac&iSoit Investigation. Phase liB 
NAS Whiting Field. Milton Florida 

, 
SOG Inorganic Analytes RPD I 

WF031 Client ID 33G00301 33G00301D 

Laboratory ID MB958006 MB958007 

Collection Date 9/27/96 9/27/96 

Aluminum 156 98.7 45 
Antimony 3.5 3.4U Not calculable 
Barium 59.3 59.9 1 
Calcium 2230 2230 0 
Chromium 0.88 O.34U Not calculable 
Cobalt 0.70 0.49 35 
Iron 107 50.6 72 
Magnesium 1750 1760 0.6 
Manganese 21.2 21.5 1 
Potassium 31.8 1040 188 
Sodium 5370 5550 3 
Thallium 2.9 3.4 16 
Vanadium 1.0 0.58U Not calculable 
Zinc 7.4 7.2 3 

WF032 Client ID 29G00501 29G00501D 
Laboratory 10 MC011007 MC011008 
Collection Date 10/2/96 10/2/96 

Barium 89.7 ug/L 84.2 uglL 6 
Beryllium 0.14 ug/L 0.19 ug/L 30 
Calcium 1580 ug/L 1470 ug/L 7 
Chromium 2.1 ug/L 2.8 ug/L 29 
Cobalt 0.94 ug/L 0.98 ug/L 4 
Copper 2.7 ug/L 4.4 uglL 48 
Magnesium 2500 uglL 2320 ug/L 7 
Manganese 8.4 ug/L 8.0 ug/L 5 
Mercury 0.04 ug/L 0.04 uglL 0 
Sodium 5040 ug/L 5030 uglL 0.2 
Zmc 5.1 ug/L 3.8 ug/L 29 
Cyanide 1.0 ug!L 1.2 ug/L 18 

WF033 Client 10 66G00201 66G002010 
Laboratory 10 MC118002 MC118003 
Collection Date 10/9/96 10/9/96 

Barium 20.8 ug/L 20.7 ug/L 0.5 
CalCium 3250 ug/L 3100 ug/L 5 
Chromium 0.75 ug/L 0.44 ug/L 52 
Copper 1.7U ug/L 2.7 ug/L Not calculable 
Iron 73.8 ug/L 31.8U ug/L Not calcuhlble 
Magnesium 456 ug/L 457 ug/L 0.2 
Manganese 3.4 ug/L 3.2 ug/L 6 
Mercury 0.03 ug/L 0.03 uglL 0 
Potassium 648 ug/L 1920 ug/L 99 
Sodium 3040 ug/L 3020 ug/L 0.7 
Zinc 3.6 ug/L 6.0 ug/L 50 
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Table XI 
Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

Groundwater and Subsurface Soil Investigation, Phase liB 
NAS Whiting Field, Milton Florida 

SDG Inorganic Analytes RPe; 

WF034 Client 10 30G00301 30G003010 

Laboratory 10 MC153005 MC153008 

Collection Date 10/16/96 10/16/96 

Barium 28.0 ug!l 27.8 ugll 0.7 

Beryllium 0.20 ugll 0.13U ugfl Not calculable 
Calcium 1530 ug!l 1480 ugfl 3 
Copper 11.0 ug/l 3.2 ug/L '10 
Iron 626 ug/L 634 ug/l , 
Lead 3.8 ug/L 2.4 ug/l 45 
Magnesium 642 ug/L 650 ug/L 1 
Manganese 20.7 ug/L 21.0 ug/L , 
Mercury 0.04 ug/l 0.05 ug/l 22 
Potassium 1880 ug/L 2680 ug/L 35 
Sodium 4600 ugfl 4490 ug/l 2 
Zinc 5.5 ug!l 4.4 ug/L 22 

WF035 Client ID 66G01701 66G01701D 
Laboratory 10 MC21400S MC214007 
Collection Date 10/23/96 10/23/96 

Aluminum 24.3 ug/L 30.9 ugfL 24 
Barium 10.2 ug/L 10.7 ug/L 5 
Calcium 766 ug/L 816 ug/l 6 
Copper 1.7U ug/L 22.5 ug/L Not calculable 
Iron 343 ug/L 348 ug/L 1 
Lead 2.0U ug.'L 2.6 ug/L Not calculable 
Magnesium 320 ug.'L 324 ug/L 1 
Manganese 4.2 ug/L 5.4 ug/L 25 
Mercury 0.03 ug/L 0.03 ug/L 0 
Selenium 4.0 ugiL 3.9U ug/L Not calculable 
Sodium 7660 ug!L 7790 ug/L 2 
ZinC 2.5 ug/L 26.3 ug/L 165 

WF036 Client 10 54G00101 54G00101 D 
Laboratory ID MC262004 MC262008 
Collection Date 10{30/96 10{30196 

Aluminum 87.6 ug.'L 91.6 ug/L 4 
Barium 75.2 uglL 74.3 ug/L 1 
Beryllium 0.18 ug/L 0.18 ug/L 0 
CalCium 1680 ug/L 1660 ug/L 1 
Chromium 1.2 ug/L 1.0 uglL 2 
Coba~ 0.90 ug/L 1.4 ug/L 43 
Magnesium 1950 ug!L 1920 ug/L 2 
Manganese 13.9 ug/L 12.9 ug/l 7 
Mercury 0.02 uglL 0.01 U uglL Not calculable 
Potassium 2410 ug/l 2530 ug/L 5 
Sodium 2110 ug/L 2070 ug/l 2 
Zinc 4.5 ug/L 3.5 ug/L 25 
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Table XI 
, 

Summary of Relative Percent Differences (RPD) for Original and Field Duplicate Samples 

I Groundwater andSubsur(ace;Soil Investigation, Phase liB 

f'1 
NAS Whiting Field, Milton Florida 

I SOG Inorgantc Analytes R~~ r- ... 

WF041 Client 10 35G00101 35G001010 

Laboratory 10 M0908004 M0908005 

Collection Date 6/11/97 6/11/97 

Aluminum 47.8 ug.'L 45.2 ug/L 6 
Barium 78.8 uglL 79.0 ug/L 0.2 
Calcium 3150 ug/L 3240 ug/L :; 
Copper 8.2 ug/L 6.8 ug/L 19 
Iron 15.9 ugiL 19.0 ug/L 18 
Lead 1.7 uglL 0.93U ug/L N01 calculable 
Magnesium 2340 ug.'L 2370 ug/L 1 
Manganese 28.7 ug/L 28.9 ug/L 0.7 

Sodium 4330 ug/L 4430 ug/L 2 
Thallium 1.9 ug/L O.89U ug/L Not calculable 
Zinc 12.1 ug.'L 130 ug/L 166 
Cyanide NO NO . 

WF041 Client 10 35GOO202 35GOO2020 
Laboratory 10 MD950002 MD950003 
Collection Date 6/15/97 6/15/97 

Aluminum 65.0 ug/L 50.7 ug/L 25 
Barium 24.8 ug/L 25.3 ug/L 2 
Calcium 973 ug/L 1030 ug/L 6 
Copper 5.6 ug/L 3.5 ug/L 46 
Iron 180 ug/L 196 ug/L 8 
Lead 0.93U ug/L 1.9 ug/L Not calculable 
Magnesium 813 ug/L 819 ug/L 0.7 
Manganese 9.5 ug/L 9.3 ug/L 2 
Selenium 1.8U ug/L 2.6 ug/L Not calclJlable 
Sodium 20900 ug/L 21700 ug/L 4 
Thallium 1.0 ug/L 0.89U ug/L Not calclJlable 
Zinc 18.7 ug/L 15.4 ug/L 19 
Cyanide NO NO . 

WF045 Client 10 OWG00502 OWGOO502D 
Laboratory ID ME149004 ME149005 
Collection Date 718/97 7/8/97 

Aluminum 175 ug/L 160 ug/L 9 
Barium 7.3 ug/L 7.1 ug/L 3 
Calcium 648 ug/L 585 ugfL 10 
Copper 2.9 ug/L 4.4 ugfL 41 
Iron 106 ugfL 97.1 ug/L 9 
Magnesium 308 ug!L 317 ugfL 3 
Manganese 3.3 ug/L 3.5 ugfL 6 
Nickel 7.B ugfL 7.7U ug/L Not calculable 
Sodium 1990 ug/L 2060 ug/L 3 
Zinc 4.5 ug/L 4.7 ug/L 4 
Cyanide NO ND 
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Table XI 
Summary of Relative Percent Differences CRPD) for Original and Field Duplicate Samples 

Groundwater and Subsurface Soil Investigation, Phase liB 
NAS Whiting Field, Milton Florida 

SOG inorganic Analytes RPD 

WF045 Client 10 OWG00302 OWG003020 

Laboratory ID ME190002 ME190003 
Collection Date 7/10/97 7/1 0/97 

Aluminum 31.5 ug.'L 16.6U ug/L Not calculable 
Barium 10.2 ug!L 10.5 ug/L 3 

Calcium 460 ug/L 454 uglL 1 
Iron 83.3 ug/l 51.1 ug/L 48 
Lead 1.9 ug!L 1.2U ug/L Not calculable 
MagneSium 286 ug/L 300 ug/L 5 
Manganese 3.0 ug/L 3.0 ug/L 0 
Sodium 1670 ug/L 1670 ug/L 0 
Zinc 3.4 ug/L 3.8 uglL 11 
Cyanide NO NO -

WF046 Client 10 31 G00101 31G001010 
Laboratory 10 ME241 003 ME241 004 
Collection Date 7/15/97 7/15/97 

Aluminum 96.0 ug/L 91.1 ug/L 5 
Barium 22.6 ug/L 22.5 ug/L 0.4 
Calcium 857 ug/L 851 ugfL 0.7 
Copper 1.3U ug/L 1.4 ug/L Not calculable 
Iron 120 ug/L 103 ug/L 15 
Magnesium 662 ug/L 675 ug/L 2 
Manganese 9.7 ug/L 9.9 ug/L 2 
Potasstum 1910 ug/L 2200 ug/L 15 
Sodium 1760 ug/L 1890 ug/L 7 
Vanadium 1.8 ug/L 1.7U ug/L Not calculable 
Zinc 3.5 ug/L 9.8 ug/L 95 
Cyanide NO NO -

WF047 Client 10 39W034 39W0340 
Laboratory ID ME243005 ME243006 
Collection Date 7/15/97 7/15/97 

Aluminum 94.0 ug/L 76.3 ug/L 21 
Barium 22.9 ug!L 22.8 ug/L 0.4 
Calcium 1030 ug!L 1010 ug/L 2 
Copper 8.2 ug/L 1.3U ug/L Not calculable 
Iron 747 uglL 751 ug/L 0.5 
Magnesium 871 ug/L 854 ug/L 2 
Manganese 12.5 ug/l 12.6 ug/L 0.8 
Sodium 2210 ug/L 2090 ug/L 6 
Zinc 14.7 ug/L 3.0 ug/L 132 

WF051 Client 10 16G00101 16G001010 
Laboratory 10 ME340009 ME340010 
Collection Date 7/24/97 7/24/97 

Barium 20.5 ug/L 20.7 ug/L 1 
Calcium 514 ug/L 520 ug/L 1 
Copper 1.7 ug/L 1.7 ug/L 0 
Iron 11.2 ug/L 14.7 ug/L 27 
Magnesium 617 ug/L 623 ug/L 1 
Manganese 3.2 ug/L 3.0 ug/L 6 
Sodium 2130 ug/L 2110 ug/L 1 
Zinc 3.2 ug/L 8.2 ug/L 88 
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Table XI 
Summary of Relative Percent Differences (R,PDt!or Original and Field Duplicate Samples 

Groundwater and SubsurfaeifSciU Investigation, Phase liB 
NAS Whiting Field, Milton Florida 

SDG InorganIC Analytes RPD 

WF053 Client 10 15G00602 15G006020 
Laboratory 10 ME367004 ME367005 
Collection Date 7/27/97 7:27/97 

Aluminum 16.6U ug/L 29.9 uglL Not calculable 

Barium 13.0 ug.'L 13.0 ug/L 0 
Calcium 676 uglL 675 uglL 0.1 
Chromium 3.3 uglL 4.2 ug/L 24 
Iron 33.8 ug'L 92.6 ug/L 93 
Magnesium 504 ug/L 490 uglL 3 
Manganese 2.3 ug!L 2.7 ug!L 16 
Sodium 2870 ug/L 2740 ug!L 5 
Zinc 3.1 ug/L 3.4 ug/L 9 

WF053 Client ID 15GOO703 15G007030 
Laboratory 10 ME404003 ME404004 
Collection Date 7i30/97 7/30/97 

Aluminum 43.6 ug/L 108 ug/L 14 
Antimony 17.3U ug/L 21.2 ug/L Not calculable 
Barium 6.6 ug/L 6.2 ug/L 6 
Calcium 587 ug/L 549 ug/L 7 
Chromium 10.6 ug/L 13.4 ug/L 23 
Copper 2.9 ug/L 4.5 ug/L 43 
Iron 107 ug/L 115 ug/L 7 
Lead 0.93U ug/L 5.1 ug/L Not calculable 
Magnesium 280 ug/L 266 ug/L 5 
Manganese 6.9 ug/L 6.5 ug/L 6 
Nickel 10.9 ug/L 20.3 ug/L 60 
Sodium 2040 ug/L 1820 ug/L 11 
Zinc 5.2 ug/L 6.1 ug/L 16 

WF054 Client 10 15G00801 15G008010 
Laboratory 10 ME441 002 ME441 003 
Collection Date 8/4/97 8/4/97 

Aluminum 143 ug/L 116 ug/L 21 
Arsenic 2.0 uglL 1.W ug/L Not calculable 
Barium 34.7 uglL 37.3 ug/L 7 
Calcium 1870 ug/L 2010 ug/L 7 
Copper 5.2 ug/L 2.6 ug/L 67 
Iron 4760 ug/L 4940 ug/L 4 
MagneSium 1370 ug/L 1470 ug/L 7 
Manganese 84.6 uglL 91.4 ug/L 8 
Mercury O.04U ug/L 0.07 ug/L Not calculable 
Sodium 1830 ug/L 1960 ug/L 7 
Thallium 0.89U uglL 0.90 ug/L Not calculable 
Zinc 8.5 ug/L 6.6 ug/L 25 

A-111 



SDG Date 

I WF022 All 

I WF023 All 

I WF024 All 

I WF025 All 

I WF026 All 

I WF027 All 

I WF02B All 

I WF029 All 

I WF030 All 

I WF031 All 

I WF031B All 

I WF032 All 

I WF033 All 

I WF034 All 

I WF035 All 

I WF036 All 

I WF037 All 

WF041 All 

WF045 All 

I WF046 All 

I WF047 All 

I WF051 All 

Table XII 
Summary of Analytes Exceeding Instrument Calibration 

Groundwater and Subsurface Soil Investigation, Phase liB 
NAS Whiting Field, Milton Florida 

\

. Metals 
_ Cyanide 

Metals 
Cyanide 

Metals 
Cyanide 

Metals 
Cyanide 

Metals 
Cyanide 

Metals 
Cyanide 

Metals 
Cyanide 

Metals 
Cyanide 

I 
Metals 

_ Cyanide 

I 
~etals 

_ Cyanide 

I 
Metalf 
?yanide 

I 
Metals 
Cyanide 

\ 

Metals 
_ Cyanide 

I Metals 
Cyanide 

I Metals 
Cyanide 

Metals 
Cyanide 

Metals 
Cyanide 

I Metals 
_ Cyanide 

Metals 

Metals 

Analyte 

Inorganic Analytes 

Initial Calibration 
r 
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Continuing 
Calibration %R 

Qualifier 

None 
None 

None 
None 

None 
None 

None 
None 

None 
None 

None 
None 

None 
None 

None 
None 

None 
None 

None 
None 

None 
None 

None 
None 

None 
None 

None 
None 

None 
None 

None 
None 

None 
None 

None 
None 

None 
None 

None 
None 

None 

None 



SDG 

I WF053 

I WF054 

Notes: 

I Date 

I All 

I All 

I 
,;.Y'~·."·""""<~'¢~:L,-i.":( ";. 

Table XII 
Summary of Analytes Exceeding Instrument Calibration 

Groundwater and Subsurla'ce SC)ii'lnvestigation, Phase liB 
NAS Whiting Field. Milton Florida 

InDrganic Analytes 

Analyte 

I 
Initial CalibratiDn J Continuing 

r Calibration %R 

I Metals I . I . 

I Metals I . I . 

Qualifiler 

I NonE~ 

I Nom~ 
r = correlatron coefficient for initial calibrations 

%R = percent recovery for continuing cahbratlons 

J = the analyte was positively identified: the associated numencal value is the approximate concentration of the 
analyte In the sample because ac criteria were not met (validation 'J'). 

UJ = the analyte was not detected above the reported sample IDL However. the reported sample is appmX1mate: 
the analyte concentration may not reliably be presumed to be less than the IDl value. 

R = the sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet 
quality control critena. The presence or absence of the analyte cannot be verified. 
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Table XIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase liB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SOG Analyte Concentration Associated Samples 

WF022 Aluminum 6.240 ug/L All samples in SDG WF022 
Iron 12.320 ugfL 
Lead 0.500 ug/L 
Sodium 38.890 ug/L 
Zinc 3.660 ug/L 

WF023 Arsenic -0.500 ug/L All samples in SDG WF023 
Iron 5.980 uglL 
Lead 1.200 ug!L 
Sodium 34.400 ugfL 
Zinc 1.200 ugfL 

WF024 Aluminum 10.600 ug/L All samples In SDG WF024 
Iron 13.190 ug/L 
Lead 0.500 ug/L 
Sodium 37.550 ug/L 

WF025 Aluminum 13.650 ug/L All samples in SDG WF025 
Beryllium -0.320 ug/L 
Iron 7.390 ug/L 
Selenium 0.650 ug/L 
Zinc 1.610 ug/L 

WF026 Aluminum 17.380 ug/L All samples In SDG WF026 
Calcium 119.520 ug/L 
Iron 10.050 ug/L 
Magnesium 22.940 ug/L 
Mercury 0.140 ug/L 
Sodium 41.280 ug/L 
Zinc 2.510 ug/L 

Mercury 0.20 ug/L Ail samples in SDG WF026 

WF027 Aluminum 1 B.OOO ug/L Ail samples In SDG WF027 
Antimony 9.280 ug/L 
Arsenic 0.500 ug/L 
Calcium 94.550 ug/L 
Sodium 28.990 ug/L 
Vanadium 1.280 ug/L 

Mercury 0.21 ug/L All samples In SDG WF027 

WF02B Aluminum 51.600 ug/L All samples In SDG WF028 
Antimony -10.930 ug/L 
CalCium 113.470 ug/L 
Magnesium 45.540 ug/L 
Mercury 0.140 ug/L 
Potassium 498.120 ug/L 
Sodium 43.870 ug/L 
Zinc 1.230 ug/L 
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Table XIII 
Summary of Method BI~nk Contamination 

Groundwater and Subsurface S611 Investigation, Phase liB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SOG Analyte Concentration Associated Samples 

WF029 Aluminum 10.6 ugiL All samples In SDG WF029 
Banum 3.0 ug/L 
Cobalt 2.7 ug/L 
Iron 21.4 ug/L 
Vanadium 1.4 ug.'L 

Cobalt 2.7 ug/L All samples in SDG WF029 
Vanadium 1.6 ugiL 

Mercury -0.1 ug/L All samples in SDG WF029 

Iron 5.3 ug/L All samples in SOG WF029 
Vanadium 1.6 ug/L 

Calcium 153.810 ug/L All samples in SDG WF029 
Cobalt 2.390 ug/L 
Iron 11.590 ug/L 
Sodium 37.260 ug/L 
Zinc 1.630 ug/L 

WF030 Calcium 59.580 ugfL All samples in SOG WF030 

~ Iron 6.080 ug/L 
Sodium 54.620 ug/L 

WF031 Mercury 0.030 ugfL All samples in SDG WF031 
Potassium -617.8 ug/L 
Silver -1.2 ug/L 
Thallium 3.3 ugfL 

Mercury 0.047 ug/L All samples in SDG WF031 
Potassium 34.4 ugfL 
Silver -1.6 ug/L 
Thallium 3.7 ug!L 

Mercury 0.055 ug/L All samples In SDG WF031 
Potassium 542.9 ug/L 
Silver -1.4 ug/L 

Mercury 0.070 ug/L All samples in SOG WF031 
Potassium -21.4 ug/L 
Silver -1.3 ug/L 
Thallium 3.5 ugfL 

Mercury 0.047 ug/L All samples in SDG WF031 
Potassium -411.210 ug/L 

Mercury 0.085 ug/L All samples in SOG WF031 
Potassium 955.8 ug/L 
Silver -2.5 ug/L 
Thallium 3.2 ugfL 

Mercury 0.127 ugfL All samples in SDG WF031 

Mercury 0.130 ug/L All samples In SDG WF031 

Mercury -0.030 ugfL All samples in SDG WF031 
Potassium -335.53 ugfL 
Silver -1.420 ugfL 
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Table XIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface 5011 Investigation, Phase liB 
NAS Whiting Field. Milton Florida 

Inorganic Analyles 

SOG Analyle Concentralion Associated Samples 

WF031 cont. Arsenic -6.4 ug!L All samples in SDG WF031 
Chromium -0.4 ug/L 
Mercury 0.034 ug/L 
PotassIum 171.0 ug/L 
Thallium 5.1 uglL 
Vanadium 1.4 ugfL 

Mercury 0.016 ug/L All samples in SDG WF031 
Potassium 342.4 ugfL 
Silver -1.2 ug/L 
Thallium 5.2 ug!L 
Vanadium 0.8 ugfL 

Chromium -0.7 ug/L All samples in SDG WF031 
Mercury 0.011 ugfL 
Potassium 308.7 ug/L 
Thallium 6.2 ug/L 
Vanadium 0.7 ug/L 

Barium -0.2 ug/L All samples in SDG WF031 
Chromium -0.6 ug/L 
Mercury -0.021 ug/L 
Potassium 377.6 ug/L 
Thallium 7.2 ug/L 

Mercury 0.014 ug/L All samples in SDG WF031 

Arsenic -6.7 ug/L All samples in SDG WF031 
Barium -0.2 ugfL 
Chromium -0.8 ug/L 
Mercury -0.032 ug/L 
Nickel -1.4 ug/L 
Potassium 441.5 ug/L 
Thallium 5.7 ug/L 
Vanadium 0.6 ug/L 

WF031 B Copper 604 uglL All samples In SDG WF031 B 

Aluminum -19.5 ugfL All samples in SDG WF031 B 
BaTlum 0.4 ug/L 
Copper 4.4 ug/L 
Manganese 0.4 ug/L 

Barium 0.4 ug/L All samples in SDG WF031 B 
Copper 6.6 ug/L 
Iron 3.5 ug/L 
Mercury 0.0 ug/L 

.~-

Nickel 9.5 ug/L 
Sodium 10.6 ug/L 

Barium 25.130 ug/L All samples in SDG WF031 B 
Beryllium -0.830 ug/L 
Calcium 129.890 ug/L 
Copper 8.310 ug/L 
Iron 8.680 ug/L 
Magnesium 25.430 ug/L 
Manganese 0.490 ug/L 
Silver 2.970 ug/L 
Sodium 84.450 ug/L 
Vanadium 2.060 ug/L 
Zinc 3.100 ug/L 
Cyanide -0.981 ug/L 
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Table XIII. 
Summary of Mett:to,~ B.lan~ Contamination . 

Groundwater and Subiurldee Soilflnvestigatton, Phase liB 
NAS Whiting Field. Milton Florida I 

Inorganic Analytes 
I 

SDG Analyte Concentration Associated Samples 

WF032 Copper 4.5 ug!L All samples in SDG WF032 

Manganese 0.5 ug/L 
Mercury 0.0242 ug/L 
Potassium -1595.8 ug/L 

Beryllium 0.2 uglL All samples in SDG WF032 
Cobalt 0.3 ugfL 
Copper 5.5 uglL 
Manganese 0.7 ug/L 
Mercury 0.0265 uglL 
Sodium 17.3 ug/L 

Beryllium 0.2 ug/L All samples in SDG WF032 
Copper 4.9 ug/L 
Manganese 0.6 ug/L 
Mercury 0.0255 ug/L 
Potassium 1914.8 ug/L 
Sodium 11.6 uglL 

Beryllium 0.2 ug/L All samples in SDG WF032 
Copper 5.6 ug/L 
Manganese 0.6 uglL 
Mercury -0.0178 ug/L 
Sodium 17.4 uglL 

Barium 1.210 uglL All samples in SDG WFC32 
Chromium 2.750 ug/L 
Copper 3.390 ug/L 
Manganese 0.410 ug/L 
Mercury 0.015 ugfL 
Sodium 856.490 ug/L 
Zinc 2.310 ug/L 

Barium 0.3 uglL All samples In SDG WF032 
Beryllium 0.1 uglL 
Cobalt 0.4 ug/L 
Copper 5.8 uglL 
Manganese 0.2 ug/L 

Barium 0.3 ug/L All samples in SDG WF032 
Beryllium 0.1 ug/L 
Copper 5.8 ug/L 
Manganese 0.4 ug/L 
Mercury -00874 ug/L 
Nickel 2.0 ug/L 
Sodium 11.5 ug/L 

Barium 0.2 ug/L All samples in SDG WF032 
Beryllium 0.1 ug/L 
Copper 5.6 ugfL 
Manganese 0.5 ug/L 
Thallium 2.6 ug/L 

Barium 0.3 ug/L All samples in SDG WF032 
Beryllium 0.3 ug/L 
Cobalt 0.6 ug/L 
Copper 7.0 ug/L 
Manganese 0.8 ug/L 
Nickel 1.4 ug/L 
Thallium 4.3 ug/L 
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Table XIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase liB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SDG Analyte Concentration Associated Samples 

WF032 cont. Aluminum 107.660 ug/L All samples in SDG WF032 
Antimony 4.320 ug/L 
Barium 1.760 ug/L 
Cadmium 1.660 ug/L 
Calcium 105.840 ug!L 
Cobalt 0.430 ugiL 
Copper 12.450 ug/L 
Iron 54.350 ug/L 
Magnesium 103.090 ug/L 
Manganese 0.280 ug/L 
Sodium 154.770 ug/L 
Zinc 9.120 ug/L 

Antimony 4.3 ug/L All samples in SDG WF032 
Barium 0.4 ug/L 
Beryllium 0.3 ug/L 
Copper 5.2 ug/L 
Manganese 0.6 ug/L 

Sodium 10.2 ug/L All samples in SDG WF032 

WF033 Barium 0.3 ug/L All samples in SDG WF033 
Beryllium 0.1 ug/L 
Cobalt 0.4 ug/L 
Copper 5.8 ug/L 
Manganese 0.2 ug/L 
Mercury 0.07 ug/L 
Potassium -1595.8 ug/L 

Barium 0.3 ug/L All samples in SDG WF033 
Beryllium 0.1 ug/L 
Copper 5.8 ug/L 
Manganese 0.4 ug/L 
Mercury 0.04 ug/L 
Potassium 655.4 ug/L 

BarIum 0.2 ug/L All samples in SDG WF033 
Beryllium 0.1 ug/L 
Copper 5.6 ug/L 
Manganese 0.5 uglL 
Mercury 0.05 ug/L 
Potassium 1914.8 ug/L 
Thallium 2.6 ug/L 

Barium 0.3 ug/L All samples In SDG WF033 
Beryllium 0.3 ug/L 
Cobalt 0.6 ug/L 
Copper 7.0 ug/L 
Manganese 0.8 ug/L 
Potassium 425.8 ug/L 
Thallium 4.3 ug/L 

Aluminum 164.460 ug/L All samples in SDG WF033 
Barium 1.220 ug/L 
Calcium 107.040 ug/L 
Copper 2.900 ug/L 
Iron 33.430 ug/L 
Magnesium 82.790 ug/L 
Manganese 0.330 ug/L 
Potassium 1 602.780 ug/L 
Sodium 221.450 ug/L 
Zinc 1.660 ug/L 
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Table XIII 
Summary of Method Blan.k Contamination 

Groundwater and Subsurface Soil Investigation, Phase liB 
NAS Whiting Field. Milton Florida 

Inorganic Analytes 

SOG Analyte Concentration Associated Samples 

WF033 cont. Mercury 0.06 ug!L All samples in SOG WF033 

Barium 0.4 ug.'L All samples 10 SOG WF033 
Beryllium 0.3 ug/L 
Copper 5.2 ug!L 
Manganese 0.6 ugiL 
Mercury 0.05 ug/L 
Potassium 163.8 ug/L 

Antimony 4.810 ug/L All samples in SOG WF033 
Barium 0.460 ugiL 
Copper 2.870 ug/L 
Manganese 0.330 ug/L 
Potassium 509.990 ug/L 
Sodium 137.200 ug/L 
Zinc 3.200 ug/L 

Barium 0.8 ug/L All samples in SOG WF033 
Beryllium 0.6 ug/L 
Cadmium 0.8 ug/L 
Chromium 0.9 ug/L 
Cobalt 1.1 ug/L 
Manganese 1.0 ug/L 
Potassium 1734.0 ug/L 
Thallium 2.4 ug/L 
Vanadium 1.1 ug/L 

Barium 1.2 ug/L All samples 10 SOG WF033 
Beryllium 0.8 ug/L 
Cadmium 0.9 ug/L 
Chromium 1.2 ug/L 
Cobalt 1.1 ug/L 
Manganese 1.3 ugiL 
Potassium 1605.5 ug/L 
Thallium 3.4 ug/L 
Vanadium 1.8 ug/L 

Barium 1.1 ug/L All samples in SOG WF033 
Beryllium 0.8 ug/L 
Cadmium 0.8 ug/L 
Chromium 1.1 ug/L 
Cobalt 1.1 ug/L 
Manganese 1.2 ug/L 
Potassium 768.8 ug/L 
Thallium 3.2 ug/L 
Vanadium 1.7 ug/L 

Barium 0.7 ug/L All samples in SOG WF033 
Beryllium 0.7 ug/L 
Cadmium 0.6 ug/L 
Chromium 0.9 ug/L 
Cobalt 0.8 ug/L 
Manganese 1.0 ug/L 
Potassium 314.6 ug/L 
Vanadium 1.2 ug/L 
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Table XIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase liB 
NAS Whiting Field. Milton Florida 

Inorganic Analytes 

SOG Analyle Concentration Associated Samples 

WF033 cont. Barium 1.0 uglL All samples In SOG WF033 
Beryllium 0.6 ug/L 
Cadmium 0.6 ug/L 
Chromium 0.9 ug/L 
Cobalt 1.0 uglL 
Manganese 1.0 ug/L 
Potassium 684.9 ug/L 
Thallium 2.2 ug/L 
Vanadium 1.2 ug!L 

Barium 0.9 ug/L All samples in SOG WF033 
Beryllium 0.7 ug/L 
Cadmium 0.7 ug/L 
Chromium 0.9 ug/L 
Cobalt 1.0 ug/L 
Manganese 1.0 ug/L 
Potassium 722.1 ugfL 
Thallium 3.4 ug/L 
Vanadium 1.2 ugfL 

WF034 Copper 5.8 ug/L All samples in SOG WF034 
Mercury 0.023 ug/L 

Copper 5.8 ug/L All samples in SOG WF034 
Manganese 0.4 ug/L 
Mercury 0.017 ug/L 

Beryllium 0.1 ug/L All samples in SOG WF034 
Copper 5.6 ug/L 
Manganese 0.5 ug/L 
Mercury 0.030 ug/L 

Beryllium 0.3 ugfL All samples in SOG WF034 
Copper 7.0 ug/L 
Manganese 0.8 ug/L 
Mercury 0.042 ugfL 
Sodium 10.2 ug/L 

Barium 0.460 ug/L 66G02001 
Copper 2.870 ug/L 66G00302 
Sodium 137.200 ug/L 66G01801 
Zinc 3.200 ug/L 30G00301 
Cyanide -1.327 ug/L 30G00401 

66R02201 
30G003010 

Mercury 0.024 ug/L All samples in SOG WF034 

Beryllium 0.3 ug/L All samples in SOG WF034 
Copper 5.2 ug/L 
Manganese 0.6 ug/L 
Mercury 0.026 ug/L 

Mercury 0.040 ug/L All samples in SOG WF034 

Mercury 0.033 ug/L All samples in SOG WF034 
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Table XIII l Summary of Method Bla!,k Contamination 
Groundwater and Subsurface 5011 Inv.sligation, ·Phase liB 

NAS Whiting Field. Milton Florida 

Inorganic Analytes 

SOG Analyte Concentration Associated Samples 

WF034 cont Arsenic -13.610 ug/L 66G01101 

Barium 1.700 ug/L 66G01301 
Beryllium -0.710 ug/L 66G00501 
Calcium 108.610 ugtL 66G00501 F 
Copper 1.700 ug/L 
Lead -8.620 ug/L 
Manganese 0.790 ug.'L 
Selenium 10.810 ug/L 
Sodium 70.400 ug/L 
Zinc 3.200 ug.'L 

Beryllium 0.2 ug/L All samples in SDG WF034 
Silver 3.3 ug/L 
Sodium 11.9 ug/L 

Beryllium 0.2 ug/L All samples in SDG WF034 
Manganese 0.4 ug/L 
Silver 2.2 ug/L 
Sodium 12.2 ug/L 

Beryllium 0.5 ug/L All samples in SDG WF034 
Copper 1.9 ug/L 
Manganese 0.6 ug/L 
Sodium 20.0 ug/L 

Beryllium 0.1 ug/L All samples in SDG WF034 
Silver 2.6 ug/L 
Sodium 17.3 ug/L 

Beryllium 0.2 ug/L All samples in SDG WF034 
Manganese 0.4 ug/L 
Sodium 9.7 ug/L 

WF035 Barium 0.8 ug/L All samples In SDG WF035 
Beryllium 0.6 ug/L 
Manganese 1.0 ug/L 
Mercury 0.0239 ug/L 
Thallium 2.4 ug/L 

Barium 1.2 ug/L All samples in SDG WF035 
Beryllium 0.8 ug/L 
Manganese 1.3 ug/L 
Mercury 0.0256 ug/L 
Thallium 3.4 ug/L 

Barium 1.1 ug/L All samples in SDG WF035 
Beryllium 0.8 ug/L 
Manganese 1.2 ug/L 
Mercury 0.0401 ug/L 
Thallium 3.2 ug/L 

Barium 0.7 ug/L All samples In SDG WF035 
Beryllium 0.7 ug/L 
Manganese 1.0 ug/L 
Mercury 0.334 ug/L 

Aluminum 1 01 .120 ugfL All samples in SDG WF035 
Barium 0.410 ug/L 
Iron 56.400 ug/L 
Manganese 0.430 ug/L 
Sodium 152.450 ug/L 
Zinc 2.190 ug/L 
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Table XIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase liB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SOG Analyte Concentration Associaled Samples 

WF035 cont. Barium 1.0 ugfL All samples in SOG WF035 
Beryllium 0.6 ugfL 
Manganese 1.0 ug/L 
Mercury 0.0250 ug/L 
Thallium 2.2 ug/L 

Barium 0.9 ug/L All samples in SOG WF035 
Beryllium 0.7 ug/L 
Manganese 1.0 ug/L 
Thallium 3.4 ug/L 

Barium 0.570 ugfL All samples in SOG WF035 
Beryllium -0.910 ug/L 
Calcium 109.820 ugjL 
Copper 5.470 uglL 
Manganese 0.720 ug/L 
Zinc 4.400 ugfL 

Manganese 0.6 ugfL All samples in SOG WF035 

Manganese 0.4 ug/L All samples in SOG WF035 

Barium 0.4 ug/L All samples in SOG WF035 
Beryllium -0.2 ug/L 
Manganese 0.6 ug/L 

Beryllium -0.2 uglL All samples in SOG WF035 
Manganese 0.6 ug/L 

Beryllium -0.2 ug/L All samples in SOG WF035 
Manganese 0.4 uglL 

WF036 Aluminum 17.7 ug/L All samples in SOG WF036 
Banum 0.8 uglL 
Beryllium 0.6 ug/L 
Cadmium 0.8 ug/L 
Chromium 0.9 uglL 
Cobalt 1.1 ug/L 
Manganese 1.0 uglL 
Mercury 0.0265 ug/L 
Thallium 2.4 ug/L 
Vanadium 1.1 ug/L 

Aluminum 18.4 uglL All samples in SOG WF036 
Banum 1.2 ug/L 
Beryllium 0.8 ug/L 
Cadmium 0.9 ug/L 
Chromium 1.2 ug/L 
Cobalt 1.1 ug/L 
Manganese 1.3 ug/L 
Mercury 0.0251 ug/L 
Thallium 3.4 ug/L .' 

Vanadium 1.8 ug/L 
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Table XIII ~ Summary of Method Blank Contamination 
Groundwater and Subsurface Soil Investigation, Phase liB 

I NAS Whiting Field, Milton Florida 
I 

Inorganic Analytes I 

SOG Analyte Concentration Associated Samples 

WF036 cant. Aluminum 14.7 ugfL All samples In SDG WF036 
Barium 1.1 ug.'L 
Beryllium 0.8 ug/L 
Cadmium 0.8 ug/L 
Chromium 1.1 ug!L 
Cobalt 1.1 ug:L 
Manganese 1.2 ug/L 
Mercury 0.0165 ug/L 
Thallium 3.2 ug/L 
Vanadium 1.7 ugfL 

Barium 0.7 ug/L All samples in SDG WF036 
Beryllium 0.7 ug/L 
Cadmium 0.6 ug!L 
Chromium 0.9 uglL 
Cobalt 0.8 ugfL 
Manganese 1.0 ugfL 
Mercury 0.0157 ugfL 
Vanadium 1.2 ugfL 

Aluminum 63.950 ugfL All samples in SDG WF036 
Barium 0.730 ugfL 
Chromium 0.490 ugfL 
Manganese 0.430 ugfL 
Mercury 0.014 ug/L 
Potassium 1817.440 ugfL 
Cyanide -1.333 ugfL 

Barium 1.0 ugfL All samples in SDG WF036 
Beryllium 0.6 ugfl . 
Cadmium 0.6 ugfL 
Chromium 0.9 ugfL 
Cobalt 1.0 ugfL 
Manganese 1.0 ug/L 
Thallium 2.2 ugfL 
Vanadium 1.2 ugfL 

Aluminum 91.5 ugfL All samples in SDG WF036 
Barium 0.9 ugfL 
Beryllium 0.7 ugfL 
Cadmium 0.7 ugfL 
Chromium 0.9 uglL 
Cobalt 1.0 ugfl 
Manganese 1.0 ugfL 
Thallium 3.4 ugfL 
Vanadium 1.2 ugfL 

WF037 Copper 6.4 ug/L All samples in SDG WF037 

Aluminum -19.5 ugfL All samples in SDG WF037 
Barium 0.4 ugfL 
Copper 4.4 ug/l .' 

Barium 0.4 ugfL All samples in SDG WF037 
Copper 6.6 ug/L 
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Table XIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soli Investigation, Phase liB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SOG Analyte Concentration Associated Samples 

WF037 cont. Barium 25.130 ug/L All samples In SDG WF037 
Beryllium -0.830 ug/L 
Calcium 129.890 ug/L 
Copper 8.310 ug/L 

Iron 8.680 ugiL 
Magnesium 25.430 ug/L 
Manganese 0.490 ug/L 
Silver 2.970 ug/L 
Sodium 84.450 ugfL 
Vanadium 2.060 ug/L 
Zinc 3.100 ugJL 
Cyanide -0.981 ug/L 

WF041 Cyanide -0.6 ugfL All samples in SDG WF041 

Barium 0.5 ug/L All samples in SDG WF041 

Sodium 12.2 ug/L All samples in SDG WF041 
Cyanide -0.4 ug/L 

Barium 0.7 ug/L All samples in SDG WF041 
Sodium 16.3 ug/L 

Beryllium -1.010 ug/L All samples in SDG WF041 
Calcium 133.200 ug/L 
Copper 3.740 ug/L 
Iron 9.490 ug/L 
Lead 1.260 ug/L 
Sodium 93.470 ug/L 
Thallium 1.310 ug/L 
Zinc 19.070 ug/L 
Cyanide -1.002 ug/L 

Banum -0.6 ug/L All samples in SDG WF041 
Chromium -2.9 ug/L 
Copper -1.7 ug/L 
Magnesium -22.9 ug/L 
Silver -2.8 ug/L 
Vanadium -3.0 ug/L 

Copper 6.4 ugfL All samples In SDG WF041 
Thalhum 1.4 ug/L 
Vanadium -1.9 ug/L 

Cobalt 8.9 ug/L All samples In SDG WF041 
Thallium 1.6 ug/L 
Cyanide -0.4 ug/L 

Beryllium -0.830 ug/L All samples in SDG WF041 
Calcium 105.800 ug/L 
Iron 3.660 ug/L 
Selenium -3.230 ug/L 
Sodium 15.150 ug/L 
Vanadium -2.240 ug/L 
Zinc 0.940 ugJL 

Selenium -3.4 ug/L All sp.mples in SDG WF041 
Thallium -1.3 ug/L 

Lead 1.2 ugJL All samples in SDG WF041 
Selenium -2.6 ug/L 
Cyanide -0.4 ug/L 
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Table XIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase liB 
NAS Whiting Field, Milton Florida 

Inorganic Analyles 

SOG Analyte Concentration Associated Samples 

WF041 cont. Selenium -3.1 ug/L All samples 1M SDG WF041 
Thallium 1.3 ug/L 

Selenrum -2.8 ug/L All samples In SDG WF041 
Cyanide -0.5 ug/L 

Thallium -1.0 ug/L All samples In SDG WF041 
Cyanide -0.4 ug/L 

Cyanide 0.4 ug/L All samples 1M SDG WF041 

Cyanide 0.4 ug/L All samples in SDG WF041 

Cyanide 0.4 ug/L All samples in SDG WF041 

WF045 Cyanide -0.6 ug/L All samples in SDG WF045 

Cyanide -0.6 ug/L All samples in SDG WF045 

Manganese 0.4 ug/L All samples in SDG WF045 

Vanadium 1.8 ug/L AIl.samples in SDG WF045 

Beryllium -0.860 ug/L All samples in SDG WF045 
Calcium 136.80 ug/L 
Iron 5.390 ug/L 
Sodium 32.780 ug/L 
Vanadium -1.730 ug/L 
Zinc 3.340 ug/L 
Cyanide -1.013 ug/L 

Mercury 0.1 ug/L All samples in SDG WF045 

Cyanide -0.6 ug/L All samples in SDG WF045 

Thallium 1.1 ug/L All samples in SDG WF045 
Cyanide -0.6 ug/L 

Cyanide -0.6 ug/L All samples in SDG WF045 

Aluminum 17.320 ug/L All samples in SDG WF045 
Barium 0.450 ug/L 
Beryllium -0.550 ug/L 
Calcium 121.820 ug/L 
Iron 6.770 ug/L 
Sodium 45.700 ug/L 
Thallium -1.390 ug/L 
ZIMC 2.510 ug/L 
Cyanide -0.899 ug/L 

Beryllium 0.2 ug/L OWG00401 
Manganese 0.5 ug/L OWG00201 
Sodium 17.2 ug/L 

Beryllium 0.2 ug/L OWG00401 
Manganese 0.7 ug/L OWG00201 
Sodium 12.2 ug/L 
Zinc 1.0 ug/L 
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Table XIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase 118 
NAS Whiting Field, Milton Florida 

I 
Inorganic Analytes 

SDG Analyte Concentration Associated Samples 

WF045 cont. Barium 0.9 ug.'L OWG00401 
Beryllium 0.5 ugfL OWG00201 
Chromium 3.0 ugfL 
Manganese 1.0 ug/L 
Sodium 19.9 ug/L 
Thallium 1.2 ugfL 
Vanadium 2.0 ugfL 
Zinc 1.6 ug/L 

Cyanide -0.377 ugfL OWG00401 
OWG00201 

Beryllium 0.2 ugfL OWG00401 
Sodium 11.0 ugfL OWG00201 

Selenium -2.2 ugfL OWG00401 
OWG00201 

Thallium -1.0 ug/L OWG00401 
OWGOO201 

WF046 Beryllium 0.2 ugfL All samples in SDG WF046 
Sodium 17.2 ug/L 

Beryllium 0.2 ugfL All samples in SDG WF046 
Mercury 0.040 ug/L 
Sodium 12.2 ug/L 

Beryllium 0.5 ug/L All samples In SDG WF046 
Mercury 0.043 ug/L 
Sodium 19.9 ug/L 

Aluminum 17.320 ug/L All samples in SDG WF046 
Barium 0.450 ug/L 
Beryllium -0.550 ug/L 
Calcium 121.820 ugfL 
Iron 6.770 ug/L 
Sodium 45.700 ug/L 
Thallium -1.390 ug/L 
Zinc 2.510 ug/L 
Boron -0.377 ug/L 

Beryllium 0.2 ug/L All samples in SDG WF046 
Sodium 11.0 ug/L 

WF047 Beryllium 0.2 ug/L All samples in SDG WF047 
Manganese 0.5 ug/L 
Mercury 0.1 ug/L 
Sodium 17.2 ug/L 

Beryllium 0.2 ug/L All samples In SDG WF047 
Manganese 0.7 ug/L 
Sodium 12.2 ug/L 
Zinc 1.0 ug/L 

Barium 0.9 ug/L All samples in SDG WF04 7 
Beryllium 0.5 ug/L 
Chromium 3.0 ug/L 
Manganese 1.0 ug/L 
Sodium 19.9 ug/L 
Thallium 1.1 ug/L 
Vanadium 2.0 ug/L 
Zinc 1.6 ug/L 
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Table XIII 
... 

Summary of ~ethod Blank Contamination 
Groundwater and Subsurf~ce Soi,1 Irwestigatlon, Phase JIB 

NAS Whiting Field, Milton Florida 
'" .... ". 

Inorganic Analytes 

SDG Analyte Concentration Associated Samples 

WF047 cont. Aluminum 17.320 ug/L All samples In SDG WF047 

Barium 0.450 ugfL 
Beryllium -0.550 ug/L 

Calcium 121.820 ugfL 
Iron 6.770 ug!L 
Sodium 45.700 ugfL 
Thallium -1.390 ugfL 
Zinc 2.510 ugfL 

Beryllium 0.2 ug/L All samples in SDG WF047 
Sodium 11.0 ugfL 

Selenium -2.2 ugfL All samples in SDG WF047 

WF051 Barium 1.0 ug!L All samples In SDG WFOS1 
Beryllium 0.2 ugfL 
Chromium 3.4 ugfL 
Copper 1.5 ugfL 
Manganese 0.5 ug/L 
Silver 2.8 ugfL 
Vanadium 2.4 ugfL 

Manganese -0.5 ug/L All samples in SDG WF051 
Mercury 0.04 ug/L 
Vanadium 1.8 ugfL 

Arsenic 1.1 ugfL All samples in SDG WF051 
Mercury 0.04 ugfL 
Selenium -1.9 ugfL 

Manganese -0.5 ugfL All samples In SDG WF051 
Mercury 0.07 ugfL 

Beryllium -0.800 ug/L All samples In SDG WF051 
Calcium 140.860 ug/L 
Iron 5.470 ug!L 
Sodium 36.740 ugfL 
Zinc 1.980 ugfL 

Mercury 0.08 ug/L All samples In SDG WF051 
Silver -2.4 ug/L 

Aluminum 16.800 ug/L All samples in SDG WF051 
Barium 0.600 ug/L 
Beryllium -0.680 ug/L 
CalCium 127.440 ugfL 
Chromium 3.0S0 ugfL 
Cobalt 2.8S0 ug/L 
Copper 2.120 ug/L 
Iron 10.740 ugfL 
Manganese 0.690 ugfL 
Silver 3.040 ugfL 
Sodium S4.160 ugfL 
Vanadium 2.700 ugfL 
Zinc 2.710 ugfL 

Calcium 42.0 ug/L All samples in SDG WF051 
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Table XIII 
Summary of Method Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase liB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SOG Analyte Concentration Associated Samples 

WF051 cont. Barium 0.6 ug/L All samples In SDG WF051 

Beryllium 0.4 ug/L 
Cobalt 2.6 ug/L 
Copper 1.7 ug/L 
Manganese 0.9 ug/L 
Zinc 1.2 ug/L 

Manganese 0.7 ug/L All samples in SOG WF051 

Arsenic -1.130 ug/L All samples in SDG WF051 
Beryllium -0.720 ug/L 
Calcium 131.080 ugJL 
Iron 12.060 ug/L 
Zinc 4.540 ug/L 

Lead -1.3 ug/L All samples in SDG WF051 

Lead -1.4 ug/L All samples in SDG WF051 
Magnesium 0.5 ug/L 

Lead -1.6 ug/L All samples in SOG WF051 

Aluminum 18.640 ug/L All samples in SOG WF051 
Barium 0.490 ugJL 
Beryllium -0.760 ugJL 
Calcium 134.210 ug/L 
Chromium 3.850 ug/L 
Iron 35.410 ug/L 
Manganese 0.500 ug/L 
Sodium 35.200 ug/L 
Zinc 2.300 ug/L 

Lead -2.0 ug/L All samples in SDG WF051 
Vanadium 2.0 ug/L 

Barium 0.9 ug/L All samples in SDG WF051 
Beryllium 0.3 ug/L 
Lead -2.0 ug/L 
Manganese 0.7 ug/L 
Sodium 9.2 ug/L 

Sodium 15.0 ug/L All samples in SDG WF051 

Arsenic -1.6 ug/L All samples in SOG WF051 

WF053 Aluminum 18.640 ug/L All samples in SOG WF053 
Barium 0.490 ug/L 
Beryllium -0.760 ug/L 
Calcium 134.210 ug/L 
Chromium 3.850 ug/L 
Iron 35.410 ug/L 
Manganese .' 0.500 ug/L 
Sodium 35.200 ugJL 
Zinc 2.330 ug/L 
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Table XIII l Summary of Method Blank Contamination 
Groundwater and Subsurface Soil Investigation, Phase liB 

NAS Whiting Field, Milton Florida 

Inorganic Analytes 

soa Analyte Concentration Associated Samples 

WF053 cont. Barium -0.760 ug!L All samples in SDG WF053 
Calcium 136.650 ug/L 
Chromium 3.750 ug/L 
Copper 3.390 ug/L 
Iron 14.500 ug/L 
Manganese 0.490 ug/L 
Nickel 6.370 ug/L 
Sodium 42.790 ug/L 
Zinc 2.940 ug/L 

Aluminum 26.970 uglL All samples in SDG WF053 
Beryllium -0.710 ug/L 
Calcium 151.990 ug/L 
Iron 16.430 ug!L 
Manganese 0.560 ugfL 
Silver 4.360 uglL 
Sodium 52.750 ug/L 
Zinc 3.720 ug/L 

Beryllium -0.970 ug/L All samples in SDG WF053 
Calcium 130.780 ug/L 
Copper 1.460 ug/L 
Iron 19.510 uglL 
Lead -1.380 uglL 
Manganese 0.780 ug/L 
Sodium 13.170 ug/L 
Zinc 6.090 ug!L 

Aluminum 52.990 ug/L All samples in SDG WF053 
Arsenic 1.300 ug/L 
Beryllium -0.940 ug/L 
Calcium 198.990 ug/L 
Chromium 6.790 ug/L 
Copper 2.230 ug/L 
Iron 36.980 ug/L 
Lead -1.460 ugfL 
Manganese 1.000 ug/L 
Sodium 60.080 ug/L 
Zinc 2.040 ug/L 

WF054 Mercury 0.1 ug/L All samples in SDG WF054 

Mercury 0.1 ug/L All samples in SDG WF054 

Mercury 0.1 ug/L All samples in SDG WF054 

Beryllium -0.960 ug/L All samples in SDG WF054 
Calcium 110.890 ug/L 
Iron 9.300 ug/L 
Mercury 0.052 ug/L 
Vanadium -2.660 ug/L 
Zinc 2.260 ug/L 
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Table XIV 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soli Investigalion, Phase liB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SDG Parameter I Concentration I Qualifier 

WF022 Client 10: BKR01001 
Laboratory 10: RB858002 
Collection Date: 7/16/96 
Type: Equipment rinsate 

Sodium 43.4 ugiL None 
Aluminum 55.9 uglL 23.9U ug.·L' 
Calcium 69.0 ug!L None 
Iron 23.9 ug!L 43.4U uglL' 
Magnesium 39.7 uglL None 
Mercury 0.10 ug/L None 
Zinc 1.2 ug/L 1.2U uglL' 

WF022 Client 10: BKF01001 
Laboratory 10: RB858010 
Collection Date: 7/17196 
Type: Source blank 

Sodium 61.3 ug/L 61.3U ug/L' 

WF023 Client 10: 01 R01l 01 
Laboratory 10: RB887005 
Collection Date: 7/23/96 
Type: Equipment rinsate 

Aluminum 13.3 ug/L None 
Iron 10.8 ug/L 10.8U ug/L' 
Zinc 1.2 uglL 1.2U ug/L' 
Cyanide 2.6 ug/L None 

WF024 Client 10: 15R01201 
Laboratory 10: RB920005 
Collection Date: 7/31/96 
Type: Equipment rinsate 

Aluminum 13.8 ug/L 13.8U ug/L' 
Iron 10.5 ug/L 10.5U ug/L' 
Sodium 55.4 ug/L 55.4U ug/L' 
Cyanide 2.6 ug/L None 

WF025 Client 10: l5R01301 
Laboratory 10: RB956011 
Collection Date: 817196 
Type: Equipment rinsate 

Iron 5.3 ug/L 5.3U ug/L' 
Sodium 26.6 ug/L None 
Zinc 1.8 ug/L 1.8U ug/L' 

WF026 Client 10: l5R01401 
Laboratory 10: RB980012 
Collection Date: 8/14/96 
Type: Equipment rinsate 

Iron 14.8 ug/L 14.8U ug/L' 
Zinc 1.1 ug/L 1.1U ug/L' 
Cyanide 1.8 ug/L None 
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Table XIV 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase liB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SDG Parameter I Concentration I Qualifier ~ 
WF027 Client 10: 16R01501 

Laboratory 10: RC016012 
Collection Date: 8/21/96 
Type: Equipment rinsate 

Arsenic 0.50 ug/L 0.50U ug/L' 
Calcium 64.0 ug/L 64.0U ug!L' 
Lead 0.80 ug/L None 
Sodium 26.9 ug/L 26.9U ug!L' 
Zinc 1.8 ug/L None 

WF028 Client 10: 11 R01601 
Laboratory 10: RC044016 
Collection Date: 8128196 
Type: Equipment rinsate 

Calcium 67.2 ug/L 67.2U ug/L' 
Sodium 30.8 ug/L 30.8U ug/L' 
Cyanide 1.5 ug/L None 

WF029 Client 10: 13R01701 
Laboratory 10: RC092008 
Collection Date: 9/11196 
Type: Equipment rinsate 

Calcium 66.4 ug/L 66.4U ug/L' 
Sodium 25.4 ug/L 25.4U ug/L' 
Zinc 1.8 ug/L 1.8U ug/L' 

WF030 Client 10: 66R01801 
Laboratory 10: RC121010 
Collection Date: 9/18196 
Type: Equipment rinsate 

Calcium 55.7 ug/L 55.7U ug/L' 
Iron 9.2 ug/L 9.2U ug/L' 
Selenium 0.68 ug/L None 
Sodium 24.9 ug/L 24.9U ug/L' 
Zinc 2.0 ug/L None 

WF031 Client 10: 05R01901 
Laboratory 10: MB928011 
Collection Date: 9/25/96 
Type: Equipment rinsate 

Barium 0.34 ug/L None 
Manganese 0.38 ug/L None 
Mercury 0.06 ug/L 0.06U ug/L' 
Zinc 2.0 ug/L None 

WF032 Client 10: 06R02001 
Laboratory 10: MC011006 
Collection Date: 10/2196 
Type: Equipment rinsate 

Barium 2.8 ug/L 2.8U ug/L' 
Chromium 2.5 ug/L 2.5U ug/L' 
Copper 2.9 ug/L 2.9U ug/L' 
Manganese O.48ug/L 0.48U ug/L' 
Mercury 0.01 ug/L O.OlU ug/L' 
Sodium 365 ug/L None 
Zinc 3.0 ug/L 3.0U ug/L' 
Cyanide 1.4 ug/L None 

A-131 



Table XIV 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soli Investigation, Phase liB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

SOG Parameter I Concentration I Qualifier 

WF033 Client 10: 66R02101 
Laboratory 10: MC08S007 
Collection Date: 10/9/96 
Type: Equipment rinsate 

Barium 1.6 ug/L 1.6U ug.'L' 
Beryllium 0.32 ug.'L 0.32U ug:L' 
Chromium 0.55 ugfL 0.55U ug/L' 
Cobalt 0.84 ug/L O.84U ug/L' 
Manganese 2.4 ug/L 2.4U ug/L' 
Potassium 777 ug/L 777U ug!L' 
Sodium 334 ug/L 334U ug!L' 
Vanadium 0.63 ug/L O.63U ug/L' 
Zinc 1.4 ug/L 1.4U ug.'L' 

WF034 Client 10: 66R0201 
Laboratory 10: MC153007 
Collection Date: 10/16/96 
Type: Equipment rinsate 

Barium 0.56 ug/L 0.56 ug/L' 
Manganese 0.44 ug/l 0.44 uglL' 
Mercury 0.02 ug/L 0.02 uglL' 
Sodium 119 ug/L 119 ug/L' 
Zinc 2.2 ug/L 2.2 ug/L' 

WF035 Client 10: 66R02301 
Laboratory 10: MC214006 
Collection Date: 10/23/96 
Type: Equipment rinsate 

Aluminum 30.7 ug/L 30.7 ug/L' 
Barium 1.3 ug/L 1.3 ug/L' 
Calcium 101 ug/L 101 ug/L' 
Manganese 0.94 ug/L 0.94 ug/L' 
Mercury 0.03 ug/L 0.03 ug/l' 
Sodium 100 ug/L 100 ug/L' 
Zinc 2.4 ug/L 2.4 ug/L' 

WF036 Client 10: 54R02401 
Laboratory 10: MC262007 
Collection Date: 10/30/96 
Type: Equipment rinsate 

Aluminum 14.8 ug/L 14.8 ug/L' 
Barium 0.59 ug/L 0.59 ug/L' 
Chromium 0.48 ug/L 0.48 ug/L' 
Manganese 0.32 ug/L 0.32 ug/L' 
Potassium 756 ug/L 756 ug/L' 
Sodium 265 ugfL None 
Zinc 1.4 ug/L None 

WF037 Client 10: 15F00201 
Laboratory 10: MC424010 
Collection Date: 12/2/96 
Type: Source blank 

Barium 1.2 ug/L None 
Calcium 111 ugfL None 
Copper 6.8 ug/L None 
Manganese 0.43 ug/L None 
Sodium 95.7 ugfL None 
Zinc 2.6 ug/L None 
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Table XIV 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase liB 
NAS Whiting Field, Milton Florida 

Inorganic Analytes 

ISDG I 
Parameter 

I 
Concentration 

I 
Qualifier ~ 

WF041 Client 10: 35F00301 
Laboratory 10: MD908002 
Collection Date: 6/11/97 
Type: Source blank 

Barium 0.78 ug/l None 
Calcium 164 ug/l 164U ug'l' 
Copper 10.3 ug/l 10.3U ug/l' 
Iron 35.6 ugfl 35.6U ugfl' 
lead 1.0 ug/l 1.0U ug/l' 
Manganese 0.88 ug/l None 
Sodium 129 ugil 129U ug/l' 
Zinc 13.3 ug/l 13.3U ugfl' 

WF041 Client 10: 35R03001 
Laboratory 10: MD908003 
Collection Date: 6/11/97 
Type: Equipment rinsate 

Barium 1.0 ug/l None 
Calcium 165 ug/l 165U ug/l' 
Copper 4.9 ugil 4.9U ug/l' 
Iron 10.7 ug/l 10.7U ugfl' 
Manganese 1.2 ugil None 
Sodium 148 ugfl 148U ugfl' 
Thallium 1.7ugil 1.7U ug/l' 
Zinc 15.8 ugil 15.8U ugfL' 

WF045 Client 10: OWR03401 
Laboratory 10: ME149002 
Collection Date: 7!7f97 
Type: Equipment rinsate 

Barium 0.44 ug/l 0.44U ugfL' 
CalCium 133 ug/l 133U ugfl' 
Copper 1.8 ugfl None 
Iron 7.1 ug/l 7.W ug/l' 
Sodium 60.4 ug/l 60.4U ugiL' 
Zinc 1.7 ugfL 1.7U ug/L' 

WF046 Client 10: 31 R03301 
Laboratory 10: MW241 002 
Collection Date: 7/15/97 
Type: Equipment rinsate 

Barium 1.1 ug/L 1.W ug/L' 
Calcium 126 ug/L 126U ug/L' 
Iron 4.4 ug/L 4.4U ug/L' 
Manganese 0.40 ug/L None 
Sodium 65.6 ug/l 65.6U ugfL' 
Zinc 5,4 ugfL 5,4U ug/L' 
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Table XIV 
Summary of Field Blank Contamination 

Groundwater and Subsurface Soil Investigation, Phase liB 
NAS Whiting Field. Milton Florida 

Inorganic Analytes 

ISDG I Parameter I Concentration 
I 

Qualifier I 
WF051 Client 10: 16R03601 

Laboratory 10: ME34000S 
Collection Date: 7/23/97 
Type: Equipment rinsate 

Calcium 166 ug/L 166U ug/L' 
Copper 1.7 ug/L 1.7U uglL' 
Iron 12.7 ug/L 12.7U ug/L' 
Lead 1.2 ugfL None 
Manganese 0.68 ug!L 0.68U ugfL' 
Sodium 48.9 ug/L 48.9U uglL' 
Zinc 2.6 ug/L 2.6U uglL' 

WF053 Client 10: 1SR03701 
Laboratory 10: ME367002 
Collection Date: 7/27/97 
Type: Equipment rinsate 

Barium 1.6 ug/L None 
Calcium 134 ug/L 134U ug/L' 
Chromium 4.2 ug/L 4.2U ug/L' 
Copper 2.1 ugiL 2.1U ug/L' 
Iron 18.4 ug/L None 
Manganese 0.69 ugiL 0.69U ug/L' 
Sodium 83.0 ug/L 53.0U ug/L' 
Zinc 5.0 ug/L 5.0U ug/L' 

WF054 Client 10: 15R03801 
Laboratory 10: ME44100S 
Collection Date: 8/S/97 
Type: Equipment rinsate 

Cadmium 4.7 ug/L 
Calcium 159 ug/L lS9U ug/L' 
Copper 1.3 uglL None 
Iron 13.3 uglL 13.3U ug/L' 
Manganese 0.48 ug/L None 
Mercury 0.05 ug/L 0.05U ug/L' 
Sodium 20.0 ug/L None 
Zinc 1.8 ug/L None 

WF054 Client 10: 30R03901 
Laboratory 10: ME4S0002 
Collection Date: 8/6/97 
Type: Equipment rinsate 

Aluminum 16.7 ug/L None 
Barium 0.78 ug/L None 
Calcium 150 ug/L 1S0U ug/L 
Copper 3.7 ug/L None 
Iron 14.0 ug/L 14.0U ug/L 
Manganese 0.S8 uglL None 
Sodium 67.0 ug/L None 
Zinc 4.4 ug/L None 

, 
= sample result was modified based on an associated method blank concentration. 

Note: see detailed data validation report for the discrete qualifiers. 
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Table XV 
Sample Event PARCC Summary 

Groundwater and Subsurface Soil Investigation, Phase liB 
NAS Whiting Field, Milton, Florida 

SOG Fraction Precision' Accuracy' Represenlatiwnes$ Complel_ (') CDmparability 

WF022 Volatiles Acceptatlle AcceotaCle AcceptaCle 10G Accet:,table 

Semlvoia~les AcceotaCie Acceptable Acceptaole 100 Acceptaole 

PestiCIdes/PCBs Acceptatlle Acceptable Acceotallie 100 ACCet)taole 

Metals Acceptaole Acceptable Acceptatlle IDe Acceptable 

Cyanide Acceotable Acceptable Acceptatlle 10~' Accecltable 

WFOZl Volatiles Acceptable Acceptacle Acceptable 100 A::::::er:)table 

Semlvoiatlles Acceptaole Acceptable Acceptable IDe Acce;::)table 

PestiCIdes/PCBs Acceptable Acceotaole Acceptable lac Accet.table 

Metals Acceptable Acceptable Acceotatlle 1 DC) Acceptatlle 

Cyanide Acceotable Acceptable Acceptable 100 Accet.tatlle 

WF024 Volatiles Acceotable Acceptable Acceptable 100 Accet.taole 
Semlvolatlles Acceotaole Acceptable Acceptable 100 Accet.tatlle 
PestiCIdes/PCBs Acceotable Acceptable Acceptable 100 Acceptable 
Metals Acceptable Acceptable Acceptable 100 ACCet.table 
Cyanide Acceotable Acceotable Acceptable 100 Accelllable 

WF025 Volatiles Acceotable Acceotable Acceptable 100 Accet)taole 
Semivolatiles Acceptable Acceptable Acceptable 100 Acceptatlle 
Pesticides/PCBs Acceptable Acceptable Acceptable 100 Acceptatlle 
Metals Acceptable Acceptable Acceptable 100 Acceptable 
Cyanide Acceptable Acceptable Acceptable 100 Acceptable 

WF026 Volatiles Acceptable Acceptable Acceptable 100 Acceptable 
Semlvoiatlles Acceptable Acceptable Acceptable 100 Acceptable 
Pesticides/PCBs Acceptable Acceptable Acceptable lOa Acceptable 
Metals Acceptable Acceotable Acceptable 100 Acceptable 
Cyanide Acceotable Acceptable Acceptable 100 Acceptable 

WF027 Volatiles Acceotable Acceotable Acceptable 99,0 Acc~~table 

Semlvolatlles Acceptable Acceptable Acceptable 100 Acceptable 
Pesticides/PCBs Acceptable Acceptable Acceptable 100 Acceptable 

(\\ Metals Acceptable Acceptable Acceptable 100 Acceptable 
Cyanide Acceotable Acceotable Acceptable 100 Acceptable 

WF028 Volables Acceptable Acceptable Acceptable 100 Acceptable 
Semlvolatlles Acceptable Acceptatlle Acceptable 100 Acceptable 
Pesticides/PCBs Acceptable Acceptable Acceptable 100 Acceptable 
Metals Accectaole Acceptable Acceptable 100 Acceptable 
Cyanide Acceptable Acceptable Acceptable 100 Acceptable 

WF029 Volatiles Acceptable Acceptable Acceptable 100 Acceptable 
Semlyolat.les Acceptable Acceotable Acceptable 100 Acceptatlle 
PestiCIdes/PCBs Acceptable Acceptable Acceptable 100 Acceptable 
Metals Acceptable Acceptable Acceptable 100 Acceptable 
Cyanide Acceotable Acceptable Acceptable 100 Acceptable 

WF030 Volatiles Acceptable Acceptable Acceptable 100 Acceptable 
Semlvoiatiles Acceptable Acceptable Acceptable 100 Acceptable 
PestiCIdes/PCBs Acceptable Acceptable Acceptable 100 Acce,ptable 
Metals Acceptable Acceptable Acceplatlle lOa Acce,ptable 
Cyanide Acceptable Acceptable Acceptable 100 Acc.'ptable 

WF031 Volatiles Acceptable Acceptable Acceptable 100 Acceoptable 
Semlvoiatiles Acceptable Acceptable Acceptable lao Acc.optable 
PestiCIdes/PCBs Acceptable Acceptable Acceptable 100 AccE!ptable 
Metals Acceptable Acceptable Acceptable 100 Acc.optable 
Cyanide Acceptable Unacceptable Acceptable 0 Acc"ptable 

WF031B Volatiles Acceptable Acceptable Acceptable 100 AccE!ptable 
Semlvoiatlles Acceptable Acceptable Acceptable 100 ACc4!ptable 
PestiCIdes/PCBs Acceptable Acceptable Acceptable 100 Acc4!ptable 
Metals Acceptable Acceptable Acceptable 100 Accl!ptable 
Cyanide Acceptable Acceptable Acceptable 100 Accl!ptable 

WF032 Volatiles Acceptable Acceptable Acceptable 100 Acoeptable 
Semlvolatlles Acceptable Acceptable Acceptable 100 Acc,eptable 
PestiCIdes/PCBs Acceptable Acceptable Acceptatlle 99.3 Acc'eptable 
Metals Acceptable Acceptable Acceptable 100 Acceptable 
Cyanide Acceptable Acceptable Acceptable 100 Acceptable 
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Table XV 
Sample Event PARCC Summary 

Groundwater and Subsurface Soli Investigation, Phase liB 
NAS Whiting Field. Milton, Florida 

SDG -'Fraction --Preci&ian' Ar:et6aci RepNUnUti ...... H Comple_t'io) Comparability 

WF033 Volatiles Acceptable AcceptaJ:lle Acceptable 100 AccectaOle 

Semlvolanles Acceptable Acceptable Acceptable 10e Acceptable 

Pesticioes/PCBs Acceptaole Acceptable Acceptaole 10:' AcceptaPle 

Metals Acceptable Acceptable Acceptable 100 Acceptable 

Cyanide Acceptable Acceptable Acceptable ~ OC' AccePt3t)le 

WF034 Volatiles Acceptable AcceptaPle Acceptable 10: AcceptaPle 

Semtvolatiles Acceptable Acceptable Acceptable 10: Acceptable 

PestiCIdes/PCBs Acceptable Acceptable Acceptable 100 Acceptable 

Metals Acceptable Acceptable Acceptable 100 A;::ceDtable 

Cyanide Acceptable Acceptable A::ceptable 10e AcceptaPle 

WF035 Volatiles Acceptable Acceptable Acceptable 100 AccePtable 

Semlvolattles Acceptable Acceptable Acceptable 100 Acceptable 

Pesticides/PCBs Acceptable Acceptable Acceptable 100 AccePtable 
Metals Acceptable Acceptable Acceptable 100 Acceptable 
Cyanide Acceptable Acceptable Acceptable 100 Acceptable 

WF036 Volatiles Acceptable Acceptable Acceptable 100 Acceptable 

Semlvolatlles Acceptable Acceptable Acceptable 100 AcceptaPle 
PestiCIdes/PCBs Acceptable Acceptable Acceptable 100 Acceptable 
Metals Acceptable Acceptable Acceptable 100 Acceptable 
Cyanide Acceptable Acceptable Acceptable 100 Acceptable 

WF037 Volatiles Acceptable Acceptable Acceptable 100 Acceptable 

Semivclables Acceptable AccePtable Acceptable 100 Acceptable 
PestiCides/PCBs Acceptable Acceptable Acceptable 100 Acceptable 
Metals Acceptable Acceptable Acceptable 100 Acceptable 

Cyanide Acceptable Unacceptable Acceptable 0 Acceptable 

WF038 VOlatiles Acceptable Acceptable Acceptable 100 Acceptable 

WF039 Volatiles Acceptable Acceptable Acceptable 100 Acceptable 

WF040 Volatiles Acceptable Acceptable Acceptable 100 Acceptable 

WF041 Volatiles Acceptable Acceptable Acceptable 100 Acceptable 
Semi volatIles Acceptable Acceptable Acceptable 100 Acceptable 
PestiCides & PCBs Acceptable Acceptable Acceptable 100 Acceptable 
Metals Acceptable Acceptable Acceptable 100 Acceptable 

Cvanlde Acceptable Acceptable Acceptable 100 Acceptable 

WFO~2 Volatiles Acceptable Acceptable Acceptable 100 Acceptable 

WF043 Volatiles Acceptable Acceptable Acceptable 100 Acceptable 

WF044 VOlatIles Acceptable Accectable Acceptable 100 Acceptable 

WF045 Volatiles Acceptable Acceptable Acceptable 100 A"ceptable 
Semlvolattles Acceptable Acceptable Acceptable 100 Acceptable 
PestiCiaes & PCBs Unaccaptable Unacceptable Acceptable 100 Acceptable 

Metals Acceptable Acceptable Acceptable 100 Acceptable 

Cyanide Acceptable Acceptable Acceptable 100 Acceptable 

WF046 Volables Acceptable Acceptable Acceptable 100 Acceptable 
Semlvolatiles Acceptable Acceptable Acceptable 100 Acceptable 
Pesbcides & PCBs Acceptable Acceptable Acceptable 100 Acceptable 

Metals Acceptable Acceptable Acceptable 100 Acceptable 
Cyanide Acceptable Acceptable Acceptable 100 Acceptable 

WFD47 Volatiles Acceptable Acceptable Acceptable 97.0 Acceptable 
Metals Acceptable Acceptable Acceptable 100 Acceptable 

WF048 Volahles Acceptable Acceptable Acceptable 100 Acceptable 

WF049 Volatiles Acceptable Acceptable Acceptable 95.2 Acceptable 
Semi volatiles Acceptable Acceptable Acceptable 100 Acceptable 

WF051 Volatiles Acceptable Acceptable Acceptable 100 Acceptable 
Metals Acceptable Acceptable Acceptable 100 Acceptable 

WF052 Volatiles Acceptable Acceptable Acceptable 94.3 Acceptable 
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Table XV 
Sample Event PARCC Summary 

Groundwater and Subsurface Soli Investigation, Phase liB 
NAS Whiting Field, Milton, Florida 

i .. ·. ·SDG .......... ·Fraclian. 'PrtK:'iaion' Accuraeol flItpreunlllti.,.,. ... Comple'-&s('JO) Compalr4Obility 

WF053 Volatiles Acceptable Acceptable Acceptable 10e ACCep~ 
Metals Acceptable Acceptable Acceptable 10': Acceptable 

WF054 Volatiles Acceptable Acceptable Acceptable 10C' Accectaole 
Metals Acceptable Acceptable Aeceptable 10e Acceotaole 

WF055 . Volatiles Acceptable AccectaOle Acceptable 10C A:Cep~ 
'Cumulative of sampling and analybcal components 
'Analytical component 
"samples results rejected for database purposes were not useo In the completeness calculation. 

.. --- - - --_.- . .- .... _-_.-
Notes: All completeness IS expressed as the ratiO 01 numoer o! sample results conSioerea usable (I.e .. not qualified as retectedl to the total numoer 01 

sample results. 

% = percent 
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FIGURE B·1 

SITE 16 
GEOPHYSICAL SURVEY GRID LINES 
AND INTERPETED ANOMALY LOCATIONS 

REMEDIAL INVESTIGATION REPORT 
SITE 16, OPEN DISPOSAL AND 
BURNING AREA 

NAVAL AIR STATION WHITING FIELD 
MILTON, FLORIDA 
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FIGURE B-2 

SITE 16 
TOTAL MAGNETIC FIELD 
ISOPLETH MAP 

REMEDIAL INVESTIGATION REPORT 
SITE 16, OPEN DISPOSAL AND 
BURNING AREA 

NAVAL AIR STATION WHmNG FIELD 
MILTON, FLORIDA 
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FIGURE B-3 

SITE 16 
EM-31 CONDUCTIVITY 
ISOPLETH MAP 

REMEDIAL INVESTIGATION REPORT 
SITE 16, OPEN DISPOSAL AND 
BURNING AREA 

NAVAL AIR STATION WHITING FIELD 
MILTON, FLORIDA 
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APPENDIX C 

MONITORING WELL AND TEST PIT LOGS 



LITHOLOGIC LOG FOR WELL NUMBER (SITE 15) 

Description 

Clay, red, gray, tan: sand, fine to medium 

Depth 
(ft) 

grained.................................... 0 42.0 

Sand, fine to coarse grained, buff: clay, 
light gray ... " ......... " .... "."............ 42.0 - 65.0 

Sand, fine to coarse grained, buff: gravel, 

Thickness 
( f t ) 

42.0 

23.0 

mafics..................................... 65.0 - 72.0 7.0 

Geraghty & Miller, Verification Study, 1986 

.. 



TITLE: NAVAL AIR STATION WHITING FIELD I lOG of WEll: WHF -15-20 BORING NO. 

f) 

r 

::t.IENT: SOUTHNA VF ACENGCOM PROJECT NO: RI PHJISE llA 

CONTRACTOR: Groundwater Protection Inc. DATE STARTED: 07/17/93 COMPl TO: o:r /18/93 

METHOD: MUD ROTARY CASE SIZE: 2 in. SCREEN INT.: 104.6-109.6 "PROTECTION lEVEl: 0 

TOC ElEV.: 60.07 FT. MONITOR INST.: OVA TOT DPTH: 110FT. 

lOGGED BY: N. Roka WEll DEVELOPMENT DATE: 

;: ~ LASaRA TORY ~ 
~ ~ SAMPLE 10. ~ 

~ 
w 
> 
8 w a: 

~ 
<-
0.. e 
1nQ. 
oQ. 
<­
w 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

5-

10-

15-

20-

25-

30-

35-

40-

:r 

, BKG SAND - rust brown. fine to medium. poorly graded. 
24/24 loose. slightly moist. subrounded. 

, 22/24 

2 Same as above. 

ClA Y - brown. soft. plastic. moist. 

SIl T SAND - black. fine. loose. slightly moist. 

, BKG CLAYEY SAND - gray. fine. poorly graded. loose. 
24/24 slightly moist. 

, 
0.4 

24/24 
SAND - white. fine. silt. poorly graded. medium dense. 
moist. 

, 
BKG SANOY SILT - brown. saturated. 

24/12 
SAND - yellowish tan. fine to medium. poorly graded. 
saturated. 

FROM WHF-15-MW-21 

SAND - orange to red to white. coarse. well graded. 

SAND - orangish brown. fine. poorly graded. 

SAND - tight tan. fine to medium. poorly graded. 
saturated. 

DPTH TO i 19.33 FT. 

SITE: 15 - S.W. Land~iII 

SP 

// / / SM 

"> // '/ ' 

SC 

, SP/SM 

t7' / // SM/SP 
/ // 

/ ' 

•• ' • sw 
••• . . . 

, ' 

, , 

SP 

\.....§t..J 

BLOWS/6-IN 

2.3.4.5 

1.1.2.1 

2.2.2.2 

11.13.17.13 

WOR.6,4 

PAGE 1 of 15MW02D ASS ENVIRi' "~NT AI SERVICES. INC. 



TITLE: NAVAL AIR STATION WHITING FIELD I lOG of NELl: WHF -15-20 BORING NO. 

ClIENT:SOUTHNAVFACENGCOM PROJECT NO: RI PHASE lIA 

CONTRACTOR: Groundwater Protection Inc. DATE STARTED: 07/17/93 COMPl TO: 07/18/93 

METHOD: MUD ROTARY CASE SIZE: 2 in. SCREEN INT.: 104.6-109.6 "PROTECTION LEVEL: D 

TOC ELEV.: 60.07 FT. 

lOGGED BY: N. Roka 

~ ...: LASORA TORY ~ 
~ "" SAMPLE 10. ~ 

45-

50-

55-

~ 
<­.... E 
(I)~ 
o~ 
<­
ILl 
:I: 

60-
, 

1.6 

24/24 

MONITOR INST.: OVA TOT DPTH: 110FT. 

NELL DevELOPMENT DATE: 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Continued from PAGE I 

SAND - gray, fine, silty, well graded, saturated. 

SAND - gray, fine to medium, trace coarse, poorly 
graded, saturated. 

SAND - light brown, medium, well graded, saturated. 

SAND - light tan, fine, poorly graded, saturated. 

RESUME WHF -15-MW-2D 

SAND - light tan, fine to medium, poorly graded, 
medium dense, saturated, subangular. 

65-
, BKG Same as above, loose. 

24/24 

70-
, 

1.2 

12124 
Same as abpve, medium dense. 

75-

, 24/24 

8 Same as above, dense. 

80- 2.6 

(.) 

C; ..... 
0 0 ..... m 
0% 
J:~ 
.... (1) -

DPTH TO i 19.33 FT. 

SITE: 15 - S.W. Landfill 

(I) 
(I) 

< 
d 
..... o 
(I) 

SP 

SP 

SP 

SP 

SP 

SP 

SP 

SP 

BLOWS/6-IN 

13,11,10,12 

4,5,5,9 

4,8,9.11 

10,18,28.42 

< .... 
< o 
..... ..... 
w 
;J: 

PAGE 2 of 15MW02D 
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r 

TITLE: NAVAL AIR STATION WHITING FIELD 
LOG of WELL: WHF-I5-2D BORING NO. 

'CLIENT:SOUTHNAVFACENGCOM PROJECT NO: RI PHASE II A 

CONTRACTOR: Groundwater Protection Inc. DATE STARTED: 07/17/93 COMPL TO: C7/18/93 

METHOD: MUD ROTARY CASE SIZE: 2 In. SCREEN INT.: 104.6-109.6 t::'PROTECTION LEVEL: 0 

TOC ELEV.: 60.07 FT. 

LOGGED BY: N. Roka 

;: .-: LASORA TORY ~ 
~ lJ.. SAMPLE rD. ~ 
o en 

>­a: 
w 
> o 
u 
UJ a: 

w 
u 
<­a.. E 
en c. 
o c. 
<­
w 
:I: 

MONITOR INST.: OVA TOT OPTH: 110FT. 

WELL DEVELOPMENT DATE: 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Continued from PAGE 2 

OPTH TO ¥ 19.33 FT. 

SITE: 15 - S.W. Lanclfill 

<l: 
I-
<l: 
0 
...J 
...J 
W 
~ 

u en 
(!)-' en 
00 < 

...J ...JCD U SLOWS/6-IN O:::!: 
:1:>- ...J 
t-(J) (3 :: en 

, 10124 
Same as above, medium dense. SP 'f' 

85-

90-

95-

100-

1105-

110-

115-

120-

10 

, 24/24 
same as above, dense. 

, 
BKG NO RECOVERY 

0/24 

, 24/24 

3 Same as above, medium dense. 

, 12/24 

21 Same as above, dense. 

, 24/24 

5 Same as above, loose. 

PAGE 3 of 15MW02D 

SP 
48,22,23.20 

6.8,15,22 

SP 
4,6,8,12 

SP 
10,15,22,29 

SP 
3,4,5,8 

~ 

~ 

l-

l-

~ 

I-

I-

\ 

\ 

\ 

~ 

I-

\ 

\ 

I 

~ 
1= 
i; = 
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TITLE: NAVAL AIR STATION WHITING FIELD I LOG of NELL: WIo1F -15-25 BORING NO. I 

r---------___ ~=__~~--------------~--------------------t_------------~----~I ~, 
a.IENT: SOUTHNAVFACENGCOM PROJECT NO: RI PHASE lIA 

CONTRACTOR: Groundwater Prot-:ction Inc. DATE STARTED: 0214/93 CO"LTO: 02/4/93 

METHOD: HSA 

TOC ELEV.:: 60.18 FT. 

LOGGED BY: R.Nelson 

~ ..: LABORATORY ~ 
~... SAMPLE 10. ~ 

5-

-
. 

10-

lS- , 
20- , 

-
25- , 
30-

35-

-

40-

~ a: 
w 
> o 
u 
~ 

18124 

12124 

20/24 

au 
u c­
~ I! 
If)~ 
o~ c­
au 
:t 

I 

I 

CASE SIZE: 2 SCREEN INT.: 15-30 FT PROTECTION LEVEL: D 

MONITOR INST.: OVA TOT OPTH: 37FT. DPTH TO i 19.34 FT. 

NEll DEVELOPMENT DATE: SITE: 15 - S.W. Landfill 

u If) c 
6~ 

If) ... ,.... 
SOIL/ROCK DESCRIPTION 

c 
~ SCI) -' 

BLOIljS/e-IN 
ANO COMMENTS 0% u 

:t~ .j 

~ ... If) 0 :; If) :s 

" 
~ 

SEE WHF-15-2D FOR AOOITIONAL LITHOLOGICAL 
OESCRIPTIONS. ~ 

CLAY - gray, firm. moist. some sand. 2.2.2.4 : -SC '~ : - -, 
'~ , - -
, '"': 

:1"" : 
: .... ' 

I- ,: 
CLA yey SANO - gray. firm. moist. SC 2.7,10.10 

I-- - ,I-- -
~ 
,~ : 
,~ 

3,4.4,4 
',~ , 

SANO - gray. fine. poorly graOed. saluraleO. SP ~, 
: f:,' 
, '"': 
:':: ,: 

: ~,: 
: ... : 

'=', 

---

PAGE 1 of tSMW02S ....... C:LlV."-" "'-" t.. ... --- .... -- ."'-A~~ .......... AL .~y lLI!'!.~. IN\... 
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I TITLE: NAVAL AIR STATION WHITING FIELD 
I 

~~CLIENT: SOUTHNAVFACENGCOM 

CONTRACTOR: Groundwater Protection Inc. 

I L~~ of WELL: WHF -15-30 

DATE STARTED: 01123/93 

BORING NO. 

PROJECT NO: RI PHASE IIA 

COMPL TO: 01/25/93 

METHOD: MUD ROTARY CASE SIZE: 2 SCREEN INT.: lOB-lIB FT. PROTECTION LEVEL: D 

TOC ELEV.: 69.61 FT. MONITOR INST.: OVA TOT OPTH: 119FT. DPTH TO ~ 26.2 FT. 

LOGGED BY: R. Nelson 

:c w 
.... ,.: LABORATORY~ 
~ u. SAMPLE 10. ~ 

>­a: 
w 
> 
o 
u 
w a: 

Ul 

5-

, 14/24 

10-

, 08/24 

15-

, 09/24 

20-

, 07/24 

25-

w 
u «-
0.. E 
Ul c. 
o c. «­
w 
:c 

o 

o 

3 

WELL DEVELOPMENT DA TE: 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

SANDEY CLA Y - red. moist. 

SAND - red. fine. poorly graded. trace clay. slightly 
moist. 

SAND - SAA. 

SAND/GRAVEL - red. well graded. slightly mOIst. 

, 
1000 SAND (3") - reddish brown. fine. poorly graded CLA Y 

12/24 (3") - purple. very fine. poorly graded. SAND 19")-
yellow to tan. coarse. poorly graded. strong odor. 

30-

, 24/24 

35-

, 12124 

40-

4 

2 

SAND (1.5') - reddish brown. very fine. poorly 
graded, saturated. SAND (6") - white to purple. 
medium to coarse, well graded. saturated. 

SAND - light purple. fine to medium. poorly graded. 
saturated. sub-rounded. 

U 
(B....J 
00 
...JCO 
O~ 
:c>­
.... Ul 

...J 

SITE: 15 - S.W. Landfill 

Ul 
Ul 
« 
...J 
u 
...J 

(3 
Ul 

SC/CL 

SP 

SP 

Gw 

SP 

SP 

SP 

BLOwS/6-I1~ 

2.3.3,4 

5,5,B.l0 

6.B,B.12 

10.B.l0.11 

2.3.3.4 

3.3.3.3 

6.7 .B.B 

« 
~r­
o 
...J 
...J 
W 
3: 

\\ 

\ \ 

\ \ 

\ \ 

\ \ 

\ \ 

\ \ 

~ \ 

L-

PAGE 1 of 15MW03D ABB ENVIRONMENTAL SERVICES INC. 



TITLE: NAVAL AIR STATION WHITING FIELD I LOG of WELL: WHF-1S-3D BORING NO. 

CLIENT: SOUTHNAVFACENGCOM PROJECT NO: RI PHASE IIA i ~ r-____________________________________________ ~----------------~----------------------~i 
CONTRACTOR: Groundwater Protection Inc. DATE STARTED: 01/23/93 COMPL TO: 01/25/93 

METHOD: MUD ROTARY 

TOC ELEV.: 69.61 FT. 

LOGGED BY: R. Nelson 

J: W 
.... ,..; LASaRA TORY ~ 
~ lL. SAMPLE IO. ~ 
a (f) 

>­a: 
W 
> 
o 
u 
W 
a: 

, 16/24 

4S-

, 12/24 

so-

, 14/24 

55-

, 18/24 

60-

, 12/24 

65-

w 
u «­
eL. E 
(f)o. 
ao. «­
W 
J: 

6 

5 

4 

CASE SIZE: 2 SCREEN INT.: 108-118 FT. PROTECTION LEVEL: 0 

MONITOR INST.: OVA TOT DPTH: 119FT. DPTH TO ~ 26.2 FT. 

WELL DEVELOPMENT DA TE: 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Continued from PAGE 1 

SAND - SAA, 1" bands of red fine sand at top and 
bottom of spoon. 

SAND (8") - orange to brown, medium, well graded, 
trace coarse, saturated. SAND (4") - yellowish, 
medium, well graded. 

SAND (10") - white, medium, well graded, trace 
coarse, saturated. SAND (4") - purple, SAA. 

SAND - white to tan, very fine, poorly graded, 
saturated. 

SAND - yellow to brown, fine, poorly graded, trace 
coarse, saturated. 

U 

c...J 
00 
...JCO 
O:!: 
J:>­
.... (f) 

::3 

SITE: IS - S.W. Landfill 

(f) 
(f) 
« 
-' 
U 

-' 
o 
(f) 

SP 

BLOWS/6-IN 

6,6,7,9 

• •• SW 
7,8.S,6 

••• · .. 
· . . SW 

6,S,S,4 

• •• · .. 
SP 

3,2,5,6 

SP 
8,ll,?,ll 

, 
N/ A SAND - fine, poorly graded, saturated. 

18/24 
SP 

12,16,16,16 

70-

, 12/24 

20 

7S-

, 16/24 

10 

80-

SAND - yellow to brown, medium, poorly graded, 
saturated. sub-rounded. 

SAND - yellow to brown, medium, well graded. 
saturated, sub-rounded. 

sp 

SP 

3,4,3,6 

11,12,16,23 

« .... 
« 
a 
...J 
...J 
W 
~ 

\\ 

\ \ 

\ \ 

\ \ 

\ \ 

\ \ 

\ \ 

\ \ 

\ \ 

\ \ 
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TITLE: NAVAL AIR STATION WHITING FIELD 

I 
I 

LOG of WELL: WHF-15-3D BORING NO. 

I r ~IENT:SOUTHNAVFACENGCOM PROJECT NO: RI PHASE IlA 

CONTRACTOR: Groundwater Protection Inc. DATE STARTED: 01l23!93 COMPL TO: 01l25!93 

METHOD: MUD ROTARY CASE SIZE: 2 SCREEN INT.: 108-118 FT. PROTECTION LEVEL: D 

TOC ELEV.: 69.61 FT. MONITOR INST.: OVA TOT DPTH: 119FT. DPTH TO V 26.2 FT. 

LOGGED BY: R. Nelson WELL DEVELOPMENT DA TE: SITE: 15 - S.W. Landfill 

>-
w u (/) « u (5...J 

(/) l-
I W cr: «- « 
I- ,...: LASORA TORY cr w I>.. E SOIL/ROCK DESCRIPTION 00 ...J « 

> (/)0. ...JaJ U SLOWS/6-IN 0 

fri lJ.. SAMPLE ID. ?i 0 00. AND COMMENTS O~ ...J 
o (/) u «- I>- = ...J 

W W I-(/) 0 UJ 
cr: I Continued from PAGE 2 :; (/) x 

i\ ~ , 40 SAND - yellow to brown, medium, poorly graded, SP 17,21,23,21 

12124 saturated, 2" lamina of purple sand, fine at 83'. 
~ ~ 

~ ~ 

~ ~ 
85-

2 SAND - yellow brown, fine, well graded, saturated, 4" N/A ~ ~ , SP 
14/24 lamina of purple, medium sand at 8S'. ~ I. 

I. ~ 

90- ~ ~ , 0 CLA Y (16") - purple to yellow, firm, plastic, 1--_': CH N/A ~ ~ 

20/24 saturated. SAND (4") - yellow brown, fine, poorly r=--=--=-.: 
graded, trace clay, saturated. r=-----.: ~ \ 

r 
\ \ 

95-

~ \ , 0 SAND - yellow brown, very fine, poorly graded, trace / / // SM N!A 

\8/24 silt, mois t. v/ // \' ~ 

/ 
~ ~ 

\ \ 
100-

I , 1 SAND - SAA. // // SM N/A 

\8/24 v/ // 
/ / 

105- , 0 SAND (4") - yellow to brown, fine, saturated. CLAY SP N!A 

14/24 (4") - purple to yellow, plastiC, saturated. SAND 
(S") - purple to yellow-brown, fine. 

I-
~ 

110- 1= 
1= 

5 SAND - yellow to brown, fine to coarse, saturated. N/A ~ , SP 1= 14/24 

115- , 5 SAND - purple, medium, poorly graded, saturated, SP N!A 

20/24 sub-rounded. , N!A SAND (10") - SAA. CLAY (10") - purple, stiff, fine SP N/A 

20/24 yellow sand interbedded. -
120-
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TITLE: NAVAL AIR STATION WHITING FIELD 

I 
I 

, LOG of WELL: WHF -15-31 BORING NO. ! ~ __________________________________ L-__________________ ~ ____________________ __ 

CLIENT: SOUTHNAVFACENGCOM PROJECT NO: RI PHASE IIA i'~ 
~------~------------------~--------~----~--~-----I 
CONTRACTOR: Groundwater Protection Inc. DATE STARTED: 02/2/93 COMPL TO: 02/2/93 

METHOD: MUD ROTARY 

TOC ELEV.: 69.72 FT. 

LOGGED BY: G. Kanchibhatla 

I W 
~ ,...: LABORA TORY ~ 
(b IJ.. SAMPLE IO. ~ 
o Ul 

5-

10-

15-

20--

25-

30-

35-

40-

45-

.)­

a:: 
W 
> o 
u 
W 
a:: 

W 
u «­
~ E 
Ula. o a. «­
W 
I 

CASE SIZE: 2 SCREEN INT.: 75-85 FT PROTECTION LEVEL; D 

MONITOR INST.: OVA TOT DPTH: 87FT. DPTH TO ~ 26,86 FT. 

WELL DEVELOPMENT DATE: 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

SEE WHF-15-3D FOR LITHOLOGICAL DESCRIPTIONS. 

u 
l5...J 
00 
...JID 
0::;: 
I>-
~Ul 

:::; 

SITE: 15 - S.W. Landfill 

Ul 
Ul 
« 
...J 
U BLOwS/6-IN 
::: 
0 
(f) 

« .... 
« 
0 
..J 
..J 
WJ 
~ 

\ \ 

\ \ 

\ \ 

\ \ 

\ \ 

\ \ 

\ \ 

\ \ 

\ \ 

\ \ 

\ \ 

~\ \ 

\ \ 
, 

\ \ 

\ \ 

\ \ 

\ \ 

\ \ 

\ \ 
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TITLE: NAVAL AIR STATION WHITING FIELD I LOG of WELL: WHF-15-3I 

r "'CLIENT: SOUTHNAVFACENGCOM 

CONTRACTOR: Groundwater Protection Inc. DATE STARTED: 0212/93 

METHOD: MUD ROTARY 

TOC ELEV.: 69.72 FT. 

LOGGED BY: G. Kanchibhatla 

:J: UJ 
I- ....: LASORA TORY c::' 
~ u. SAMPLE rD. ~ 

50-

55-

i 65-

70-

75- , 
'--

80- , 
'--

85-

90-

.>­
a: 
UJ 
> o 
u 
UJ a: 

UJ 
u 
-:: -a.. E 
Ul 0. 
Cl 0. -::­
UJ 
:J: 

CASE SIZE: 2 SCREEN INT.: 75-85 FT 

MONITOR INST.: OVA TOT DPTH: 87FT. 

WELL DEVELOPMENT DATE: 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Continued from PAGE I 

SAND - purple, fine, poorly graded, saturated. 

SAND - purple, medium, well graded, saturated. 

SAND - light purple, fine, silty. poorly graded, 
saturated. 

u 
I.:J...J 
00 
...JCD 
O::E 
I>-
t-Ul 
:; 

BORING NO. 

PROJECT NO: RI PHIISE IIA 

COMPL TO: 0:U2/93 

PROTECTION LEVEL: D 

DPTH TO ~ 26.86 FT. 

SITE: 15 - S.W. Landfill 
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TITLE: NAVAL AIR STATION WHITING FIELD I LOG of WELL: WHF -15- 3S 

CLIENnSOUTHNAVFACENGCOM 

CONTRACTOR: Groundwater Protection Inc. DATE STARTED: 02/1/93 

METHOD: HSA 

TOC ELEV.: 69.87 FT. 

lOGGED BY: G. Kanchibhatla 

i= ..,.: LASORA TORY ~ 
~ u. SAMPLE 10. ~ 

5-

10-

15- , 
20- , 
25- , 
30-

35-

40-

>­cr 
w 
> o 
u 
Ii! 

w 
u «­a..E 
In 0. 
00. «­
w 
:t: 

CASE SIZE: 2" SCREEN INT.: 20-35 FT 

MONITOR INST.: OVA TOT OPTH: 37FT. 

WELL DEVELOPMENT DATE: 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

SAND - reddish brown, fine to medium, poorly graded, 
dry, 

Same as above, alternating bands of pink and white. 

SAND - gray to white, medium, poorly graded, 
saturated. 

SAND - fine, silty, saturated. 

u 
[!j .... 
0 0 
.... CXl 
0% 
:t:>­
.... In 
:; 

... . . 

BORING NO. 

PROJECT NO: RI PHASE IIA 

COMPL TO: 02/1/93 

PROTECTION LEVEL: 0 

DPTH TO i 26.24 FT. 

SITE: 15 - S.W. Landfill 
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TITLE: NAVAL AIR ST A nON WHITING FIELD 

r, CLIENT: SOUTHNAVFACENGCOM 

CONTRACTOR: Groundwater Protection Inc. 

METHOD: HSA CASE SIZE: 2" 

1 LOG of WELL: WHF-15-4 

DATE STARTED: 02118/93 

BORING NO. 

PROJECT NO: RI PHASE IIA 

COMPL TO: 04/29/93 

SCREEN INT.: 92-107 FT. PROTECTION LEVEl.: D 

TOC ELEV.: 143.54 FT. MONITOR INST.: OVA TOT OPTH: 112FT. DPTH TO i 98.8 FT. 

r 

r 

LOGGED BY: G. Kanchibhatla 

t ...: LABORATORY ~ 
~ 1.1. SAMPLE 10. ~ 

5- , 
10- , 
15- , , 
20- , 
25- , 
30- , 
35- , 

ffi 
> 
8 
Ii! 

20124 

8/24 

1124 

6/24 

24124 

20/24 

20/24 

12124 

~ c-
a.!! 
I/)~ 
c~ c­
W 
J: 

< I 

0 

0 

0 

0 

0 

0 

WELL DEVELOPMENT DATE: 

SOIL/ROCK OESCRIPTION 
AND COMMENTS 

SAND - dark brown. fine, poorly graded, dry, loose, 
some organic content. 

SAND - reddish brown, fine, poorly graded. dry, 
loose. 

SAND - dark tan and yellowish orange bands, fine, 
poorly graded, dry. 

Same as above, trace amounts of silt at 21 ft. bls. 

SAND - white. very fine, poorly graded, moderately 
dense, dry. 

SAND - very fine to fine. poorly graded, moderately 
dense, trace amounts of coarse to very coarse 
sand. 

SAND - white with bands of reddish brown fine to 
medium, poorly graded, loose, dry. 

SITE: 15 - S.W. Lanl:1fill 

:l I/) c 
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5,6,10,1:3 " 

: ..... ~. 

40- ~---r-S~P~ ~ 
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TITLE: NAVAL AIR STATION WHITING FIELD I LOG of WELL; WHF -15-4 BORING NO. 

CLIENT:SOUTHNAVFACENGCOM PROJECT NO: RI PHASE IIA 

CONTRACTOR: Groundwater Protection Inc. DATE STARTED: 02/18/93 COMPLTD:04/29/93 

METHOD: HSA 

TOC ELEV.: 143.54 FT. 

LOGGED BY: G. Kanchibhatla 

;!: ...: LAS ORA TORY ~ 
~ u. SAMPLE 10. ~ 

>­a: 
UJ 
> o 
u 
~ 

UJ 
U 
~­Q.. e 
III 0. co. 
~­
UJ 
:t 

, 20/24 0 

45-

, 24/24 0 

50-

, 20/24 0 

CASE SIZE; 2" SCREEN INT.: 92-107 FT. PROTECTION LEVEL; 0 

MONITOR INST.: OVA TOT OPTH: 112FT. DPTH TO i 98.8 FT. 

WELL DEVELOPMENT DATE: 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Continued from PAGE 1 

Same as above, trace coarse. 

Same as above. 

SAND - white, fine, trace silt, moderately dense. 
slightly moist, poorly graded. 

u 
t5~ 
00 
...lCD 
0% 
:t>­
~1Il -...l 

.... : ... : 
: .:.': ..... :. 
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SITE: 15 - S.W. La'ndfill 

III 
III 
~ 
...l 
U 

d 
o 
III 

SP 

SP 

SP 

BLOWS/6-IN 
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55-
, 20/24 0 Same as above. 

SP 
14,10,14,21 

60-

, 20/24 

o 

65-

, 18/24 o 

70-

, 18/24 0 

75-

, 18/24 I 

80-

Same as above, white to tan. 

SAND - white to tan, fine to medium, fairly graded, 
moderately dense, slightly moist. 

SAND - white!. very fine to fine, poorly graded, 
moderately dense, dry, 

SAND - white, very fine to fine, purple bands, poorly 
graded, loose, dry. 

SP 

SP 

SP 

SP 

10,15,21,29 

22,28.29.28 

17,11.25.52 

\8.27.31.28 
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TITLE: NAVAL AIR STATION WHITING FIELD I LOG of WELL: WHF-15-4 BORING NO. 

~ 'CLIENT:SOUTHNAVFACENGCOM 

CONTRACTOR: Groundwater Protection Inc. DATE STARTED: 02/18/93 

PROJECT NO: RI PHASE IIA 

CONPLTD:04/29/93 

r 

METHOD: HSA 

TOC ElEV.: 143.54 FT. 

LOGGED BY: G. Kanchibhatla 

i!: ...: LASORA TORY ~ 
~ LL. SAMPLE 10. ! 

~ 
w 
> 
8 
~ 

~ 
~-a..e 
II)Q. 
oQ. .­
W 
Z 

, 20/24 0 

85-

, 16/24 o 

110-

, 24/24 

115-

120-

CASE SIZE: 2" SCREEN INT.: 92-107 FT. PROTECTION LEVEL:: D 

MONITOR INST.: OVA TOT DPTH: 112FT. DPTH TO i 98.8 FT. 

NELL DEVELOPMENT DATE: 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Continued from PAGE 2 
SAND - white to purple. medium to fine. some coarse. 
poorly graded. moderately dense. slightly mOist. 
trace silt. 

SAND - white to tan and purple. very tine to fine. 
poorly graded. dry. moderately dense. 

Same as above. fine. light brown. 

WHF-15-4 WAS REDRILLED ON 4/29/93. 

':',':',': 
,' ............ :. 
::. ::.,: 

.. 
'. " 

SITE: 15 - S.W. Landfill 

II) 
II) 
~ .... 
u 

= o 
II) 

SP 

SP 

SP 

SLOWS/6-IN 

22.12.12.14 

16.31.39.20 
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TITLE: NAVAL AIR STATION WHITING FIELD 
LOG of WELL: l-iHF -15-5 

I I BORING NO. 

CLIENT:SOUTHNAVFACENGCOM I PROJECT NO: RI PHASE IrA 

CONTRACTOR: Groundwater Protection Inc. DATE STARTED: 02/05/93 COMPL TO: 02/08/93 

METHOD: Mud Rot 

TOC ELEV.: 104.32 FT. 

LOGGED BY: N. Haglin 

I W 
I- ~ LASaRA TORY a: 
[b lJ... SAMPLE ID. ~ 
o en 

>­cr: 
W 
> 
o 
u 
W cr: 

W 
u 
<­a.. E 
en 0. o c. 
<­
W 
I 

5-
, 15/24 0 

10-

, 24/24 o 

15-

, 12/241 0 

, 24/24 o 

25-

, 24/24 0 

30-
, 20/24 0 

35-

, 15/24 0 

40-

CASE SIZE: 6 in. SCREEN INT.: 56-66 FT. PROTECTION LEVEL: D 

MONITOR INST.: OVA TOT DPTH: 68FT. 

WELL DEVELOPMENT DATE: 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

SIL TY SAND - dark red. fine. medium dense. damp. 

Same as above. 

SAND - reddish tan to white, fine. loose. dry. 

Same as above. more white sand. 

SAND - white, very fine to fine. loose. dry. 

Same As Above. banded dark red and white. 

SAND - fine. banded rust and white. damp. 

u 
5--, 
00 
-,CD 
0::;: 
I>­I-en 
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DPTH TO '¥ 64.63 FT. 

SITE: 15 - S.W. Landfill 
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TITLE: NAVAL AIR ST A nON WHITING FIELD 

r'\CLIENT: SOUTHNAVFACENGCOM 

CONTRACTOR: Groundwater Protection Inc. 

I LOG of WELL: WHF -15-5 BORING NO. 

PROJECT NO: RI PHIISE IIA 

DATE STARTED: 02/05/93 COMPLTD: 02/08/93 

r 

METHOD: Mud Rot 

TOC ELEV.: 104.32 FT. 

LOGGED BY: N. Haglin 

UJ 

I U.J 
.... ...: LASORA TORY ~ 
it u.. SAMPLE ro. ?i 
D Ul 

>­a:: 
UJ 
> 
o 
u 
UJ 
a:: 

u «-
0.. E 
Ul 0. 
Cl 0. «­
UJ 

45-

50-

55-

60-

65-

70-

75-

80-

I 

, 14/24 0 

, 24/24 0 

, 24/24 0 

, 24/24 0 

, 24/24 0 

, 24/24 0 

, 24/24 0 

, 24/24 0 

, 14/24 < 1 

CASE SIZE: 6 in. SCREEN INT.: 56-66 FT. PROTECTION LEVEL: D 

MONITOR INST.: OVA TOT DPTH: 68FT. 

WELL DEVELOPMENT DATE: 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Continued from PAGE 1 

SAND - white, some pink, fine, trace coarse sand, 
loose, damp. 

SAND - purple, fine to medium, some coarse sand, 
loose, wet. 

CLA Y - purple, grey, tan, and yellow, fine sand 
lenses, firm, plastic, moist. 

CLAY - Grey, highly plastic, firm, traces of purple 
very fine sand and yellow silt. 

CLAY - Grey mottled red, some sandy lenses, plastic, 
firm. 

Same As Above top 18" over SAND, white, very fine, 
some silt, dry. 

SIL TY SAND - brown. medium, wet, over very fine 
sand, white, damp (bottom 6"). 

SAND - Top 8" brown, medium, wet, over 8" of sandy 
clay, brown, wet, over 8" of sand, white, very line, 
damp. 

SAND - brown to white, fine to medium, some clayey 
sand, loose, wet. 

... 
••• ... 

--

DPTH TO ~ 64.63 FT. 

SITE: 15 - S.W. Landfill 
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TITLE: NAVAL AIR STATION WHITING FIELD I LOG of WELL: WHF -15-60 BORING NO. 

CLIENT: SOUTHNAVFACENGCOM PROJECT NO: RI PHASE IrA I ,~ 
r-----------------------------------------------,-----------------~----------------------~ 

CONTRACTOR: Groundwater Protection Inc. DATE STARTED: 02/5/93 COMPL TO: 02/8/93 I 
METHOD: MUD ROT ARY 

TOC ELEV.: 75.14 FT. 

LOGGED BY: R.Nelson 

:I: UJ 
>- ,.; LABORA TORY it 
~ lL SAMPLE IO. ~ 

>­ex: 
UJ 
> o 
u 
UJ ex: 

UJ 
u 
..: -a.. E 
til 0. o 0. 
..:­
UJ 

5-

10-

15-

20-

25-

30-

35-

40-

45-

[I) 

:I: 

, 16/24 
a 

, 20/24 

, 18/24 

, 14/24 

1oooot----1 120 
, 18/2~ 

160 
, 14/24 

, 8/24 
3 

.,.----1160 
, 10/24 

CASE SIZE: 2" SCREEN INT.: 110-120 FT. PROTECTION LEVEL: 0 

MONITOR INST.: OVA TOT DPTH: 122FT. DPTH TO 1I 35.33 FT. 

WELL DEVELOPMENT DA TE: 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

SANDY SILT - reddish brown, medium, poorly graded, 
slightly moist. 

Same as above. 

SAND - reddish brown, fine, trace Silt, poorly graded, 
satur ated. 

SAND - white to gray, fine, poorly graded. 

SAND - reddish brown, fine, poorly graded, trace silt. 
wet. 

SAND - light purple, fine, poorly graded, silt, wet. 

SAND - orangish brown to gray, fine, trace silt, 
poorly graded. 

SAND - tan, fine, poorly graded, silty. 

SAND - gray, fine, poorly graded, wet. 
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SITE: 15 - S.W. Landfill 
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TITLE: NAVAL AIR STATION WHITING FIELD I LOG of WELL: WHF -15-60 

~ CLIENT:SOUTHNAVFACENGCOM 

CONTRACTOR: Groundwater Protection Inc. DATE STARTED: 02/5/93 

METHOD: MUD ROT ARY 

TOC ELEV.: 75.14 FT. 

LOGGED BY: R.Nelson 

I W 
I-- ...: LABORA TORY ~ 
(b IJ.. SAMPLE ID. ~ 
o (/l 

>­cr 
UJ 
> o 
u 
UJ cr 

, 6/24 

50-
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55-

, 20/24 

r60-
, 12/24 

i 65-
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70-

, 12/24 

75-
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80-

, 14/24 

85-r 
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90-

UJ 
u «­
Il.. E 
(/lo. 
00. 
<{-
UJ 
I 

22 

2 

12 

5 

o 

1.5 

18 

CASE SIZE: 2" SCREEN INT.: 110-120 FT. 

MONITOR INST.: OVA TOT DPTH: 122FT. 

WELL DEVELOPMENT DATE: 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Continued from PAGE 1 

Same as above. 

Same as above, medium. 

SAND - light tan, fine to medium, poorly graded. wet. 
trace coarse 

SAND - purple. fine, poorly graded. wet. 

SAND - light brown to light purple. medium to coarse. 
poorly graded. wet. 

SAND - light brown, medium to coarse, wet. 

SAND - gray to white. fine, poorly graded. 

SAND - light brown. medium to coarse. well graded. 
wet. 

SAND - light brown, medium grained. well graded, 
wet. 

Same as above, 3 in. Clay layer, medium sand. light 
purple. poorly graded. 
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BORING NO. 

PROJECT NO: RI PHASE IIA 

COMPL TO: 02/8/93 

PROTECTION LEVEL: 0 

DPTH TO i 35.33 FT. 

SITE: 15 - S.W. Landfill 
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TITLE: NAV AL AIR S T A TION WHI TING FIELD I LOG of WELL: WHF -15-60 BORING NO. 

CLIENT:SOUTHNAVFACENGCOM PROJECT NO: RI PHASE IIA 

CONTRACTOR: Groundwater Protection Inc. DATE STARTED: 02/5/93 COMPL TO: 02/8/93 

METHOD: MUD ROTARY 

TOC ELEV.: 75.14 FT. 

LOGGED BY: R.Nelson 

I lJ.J 
t- ,....: LASORA TORY ct 
it IJ.. SAMPLE ro. ~ 
Cl If) , 
95- , 

100- , 
105- , 
110- , 
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1 

CASE SIZE: 2" SCREEN INT.: 110-120 FT. PROTECTION LEVEL: 0 

MONITOR INST.: OVA TOT DPTH: 122FT. DPTH TO ~ 35.33 FT. 

WELL DEVELOPMENT DATE: 

SOIL/ROCK DESCRIPTION 
ANO COMMENTS 

Continued from PAGE 2 

SAND - light brown to purple, medium. well graded. 

SAND - light brown. medium, well graded, wet. 

Same as above, fine. 

SAND - light brown, fine, poorly graded, wet. 

SAND - light brown to light purple, medium, poorly 
graded. 

SAND - light brown, fine, poorly graded, wet. 

SAND - light brown, fine to medium, poorly graded. 

Same as above, medium. 

Same as above, purple. 

I 

SITE: 15 - S.W. Landfill 
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TITLE: NAVAL AIR STATION WHITING FIELD I LOG of WELL: WHF -15-6S BORING NO. 

~~C-L-I-E-NT-:-S-O-U-T-H-N-A-VF-A-C-E-N-G-C-O-M--------------------L------------------------+I--P-R-OJ-E-C-T-N-O-:-R-j-P-H--A-S-E-r-IA------

r 

r 

CONTRACTOR: Groundwater Protection Inc. DATE STARTED: 02/8/93 COMPLTD: 02/8/93 

METHOO:HSA 

TOC ELEV.: 74.35 FT. 

LOGGED BY: R. Nelson 

:r W 
.- ,...: LABORATORY 1C 
fu IJ.. SAMPLE rD. ?i 
o (f) 

5-

10-

15-

20--

25-
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40-

>­cr 
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o 
u 
UJ cr 

UJ 
u 
<­
c. E 
(flo. 
o 0. ...:-
W :r 

CASE SIZE: 2" SCREEN INT.: 25-40 FT. PROTECTION LEVEL: D 

MONITOR INST.: OVA TOT DPTH: 41FT. DPTH TO II 34.32 FT. 

WELL DEVELOPMENT DATE: 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

SEE WHF-15-6D FOR LITHOLOGIC DESCRIPTIONS. 
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SITE: 15 - S.W. Landfill 
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TITLE: NAS Whiting Field I LOG of WELL: WHF -15-7S 

CLIENT:SOUTHNAVFACENGCOM 

CONTRACTOR: ASS Environmental Services, Inc. DATE STARTED: 04/10/96 

METHOD; Hollow Stem Auger 

TOC ELEV.: 120.18 FT. 

LOGGED BY: F. Risk 

:r: UJ 
..... ,..: LASORA TORY c: 
it u. SAMPLE 10. ~ 
o r.n 
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CASE SIZE: 2 inches SCREEN INT.: 15 feet 

MONITOR INST.: FlO TOT DPTH: 86FT. 

WELL DEVELOPMENT DATE: 04/10/96 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

r INt ~ANDY SIll: Yellowish orange, mOist, With some plant matter or games. 

CLAY: Dark brown, some silt. low plasticity, mOist. 

CLAY: Moderate redCish brown, some silt, little sand, nonplastic, moist. 

SIL TY CLAY: With minor percentage of sand, 5011, non-plastic, moist, 
increasing sand with depth reddish brown. 

SANDY SIL T: Li!1lt yellow, hne sand, mOist. 

SANDY SIL T: Light yellow, IncreaSIng fine sana with depth moist. 

SIL TY FINE SAND: Light yellow, Increasing fine sand With depth mOist. 

SANDY SIL T: Pale yellowl~h orange, mOl~1.. 

SILTY FINE SAND: Pale yellOWish orange, some ~IIt, mOIst. 

Fine to medl\lll SAND: Pale yeUowi~h orange. some cOil'se sand, moist. 

::! 
(!)...J 
00 
-,CD 
0::;: 
J:>­
..... r.n 
...J 

1/ /" 
/ /i 

1771 
/ /" 
// 
/ /1 
/ /" 
/ /" 
/ /" 
/ /1 

. . . 
••• . . . .... 

... 

BORING NO. 

PROJECT NO: 02534.0Q 
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TITLE: NAS Whiting Field I LOG of WELL: WHF-15-7S BORING NO. 

~lENT:SOUTHNAVFACENGCOM PROJECT NO: 02534.08 , 
~ONTRACTOR: ASS Environmental Services, Inc. DATE STARTED: 04/10/96 COMPL TD: 04/11/911 

METHOD: Hollow Stem Auger 

TOC ELEV,: 120.18 FT. 

LOGGED SY: F. Risk 

:I: W 
>- ,..; LABORATORY c: 
~ IJ.. SAMPLE ro. ~ 
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CASE SIZE: 2 inches SCREEN INT.: 15 feet PROTECTION LEVEL: 0 

MONITOR INST.: FlO TOT DPTH: 86FT. 

WELL DEVELOPMENT DATE: 04/10/96 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Continued from PAGE 1 
MEDIUM SAND: Pale yellOWish or&'\ge, some fine sand, mOIst. 

FINE SAND: Pale yellowish orange. some meolum sand. moist. 

FINE SAND: light brown, some medium and coarse sand. moist. 

Same as above. 

MEDIUM SAND: Some fine sand. mOl~t. light brown. 

SILTY CLAY: 1 to 13 IncheS. stilt. mOist, mocerate reddish Drown. 

SANDY SIL T: 13 to 15 Inches. some sand. mOI~t. gray to purple. 

15 to 24 IncheS. medium to coar~e SAND. pale yellOWish orange. 

END OF BORING AT 88FEE T BELOW LAND SURF ACE. 

DPTH TO ~ 67.5 FT. 
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TITLE: NAS Whiting Field I LOG of WELL: WHF -15-71 BORING NO. 

CLIENT:SOUTHNAVFACENGCOM PROJECT NO: 02534.09 

CONTRACTOR: ASS Environmental Services, Inc. DATE STARTED: 04/11/96 COMPL TO: 04/13/96 

METHOD:..Q.lHl.'" 1il1A.J. echn y 

TOC ELEV,: 119.85 FT. 

LOGGED BY: F. Risk 

I UJ 
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tt L1. SAMPLE ID. :i o (JJ 
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CASE SIZE: 2 inches SCREEN INT.: 10 feet PROTECTION LEVEL: [J 

MONITOR INST,: FID TOT DPTH: 117FT. 

WELL DEVELOPMENT DATE: 04/13/96 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

FINE SANDY SILT: Yellowish orcrlge, mOist, with some plant mailer orgamcs. 

CLAY: Dark brown, some silt, low plasticity, mois\. 

CLAY: Moderate redCish brown, some silt, little sand, nonplastic, mois\. 

SILTY CLAY: With minor percentage sand sott, nonplastic, moist, increasing 
sand with oepth, reddish brown. 

SANDY SILT: Light yellow, fine sand, mOis\. 

SANDY SIL T: Light yellow,lncreaslng fine sand with depth, mois\. 

SILTY FINE SAND: Light yellow, increasing fine sand with depth. 

SANDY SILT: Pale yellowish orcrlge, moist. 

SILTY FINE SAND: Pale yellowish orange, some silt, mOIst. 

Fine to medllJ1l SAND: Pale yellowish orange, some coarse sand, mois\' 
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TITLE: NAS Whiting Field 
LOG of WELL: WHF -15-71 

LIENT:SOUTHNAVFACENGCOM 
i 

CONTRACTOR: ABB Environmental Services, Inc. DATE STARTED: 04/11196 

TOC ELEV.: 119.85 FT. 

LOGGED BY: F. Risk 

J: W 
>- ...: LAS ORA TORY ~ 
(t lL. SAMPLE 10. ~ 
o Ul 
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CASE SIZE: 2 inches SCREEN INT ,: 10 feet 

MONITOR INST.: FID TOT DPTH: 117FT. 

WELL DEVELOPMENT DATE: 04/13/96 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Continued tr om PAGE 1 
MedilJll SAND: Pale yellowish or ange, some fine sand, mOis t. 

FINE SAND: Pale yellowish orange, some medium sand, moist. 

FINE SAND: Ught Drown, some medium ana coarse sand moist 

Same as abo ve. 

MEDIUM SAND: Some fine sand, moist, light Drown. 

1-13 IncheS: SILTY CLAY, stiff, mOist, mOderate reddish Drown. 

13-15 inches: SANDY SIL T, some sand, mOist, gray to purple. 

15-24 inChes: MedllJll to coarse sand, pale yellowish orange. 

Fine to medilJll SIL TY SAND: Pale yellowish orange, some silt minor percenl 
gravel, wet. 

GRAVELY SILT: Pale purple, minor percent Clay, dense, wet. 
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TITLE; NAS Whiting Field I LOG of WELL; WHF -15-70 BORING NO. 

CLIENT;SOUTHNAVFACENGCOM PROJECT NO: 02534.0~ 

CONTRACTOR; ABB Environmental Services, Inc. DATE STARTED; 04/12/96 COMPL TO: 04/13/96 

METHOD: Mud Rotary 

TOC ELEV.; 119.49 FT. 

LOGGED BY: F. Risk 
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~ ...: LASaRA TORY ~ 
:t ~ SAMPLE ro. :i 
D Ul 
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CASE SIZE; 2 inches SCREEN INT.: 10 feet 

MONITOR INST.: FID TOT DPTH; 146FT. 

WELL DEVELOPMENT DATE: 4/13/96 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

FINE SANDY SILT: Yellowish orange. mOist. with some plant matter organics. 

CLAY: Dark Drown, some silt. low plasticity. moist. 

CLAY: Moderate reddish Drown, some silt, little sand, nonplastlc. moist. 

SlUY CLAY: With minor percentage sand, soft. non-plastic. increasing sand 
with depth. 

SANDY SlL T: Li!1Jt yellow fine sand, moist. 

SANDY SlL T: Light yellow, Increasing flOe sand with depth. mOIst. 

SlLT Y FINE SAND: Light yellow. Increasing fine SAND with depth. 

SANDY SILT: Pale yellowish orange, mOIst. 

SILTY FINE SAND: Pale yeUowish orange, some silt. moist. 

Fine to medilJll SAND: Pale yellowish orange, some coarse sand moist. 
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TITLE: NAS Whiting Field 
LOG of WELL: WHF -15-70 BORING NO. 

,LIENT:SOUTHNAVFACENGCOM PROJECT NO: 02534.09 

CONTRACTOR: ABS Environmental Services, Inc. DATE STARTED: 04/12/96 COMPL TD: 04/13/9l' 

METHOD: Mud Rotary 

TOC ELEV.: 119.49 FT. 

LOGGED BY: F. Risk 
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CASE SIZE: 2 inches SCREEN INT.: 10 feet 

MONITOR INST.: FIO TOT DPTH: 146FT. 

WELL DEVELOPMENT DATE: 4/13/96 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Continued from PAGE 1 
MEOlUM SAND: Pale yellOWiSh or~ge, some fine sand, moist. 

FINE SAND: Pale yellowish orange, some medium sand, moist. 

FINE SAND: light brown, some medium coarse sand moist. 

Same as above. 

MEOlUM SAND: Some fine sand, mOist, light brown. 

1-13 Incnes: SILTY CLAY, stiff, mOist, moderate reddish brown. 

13-15 Inches: SANDY SIL 1, some sana, mOist, gr ay to purple. 

15-24 Inches: MedlOO\ 10 coarse SAND, pale yellowish or~ge. 
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TITLE: NAS Whiting Field I LOG of WELL: WHF-15-70 BORING NO. 

CLIENT:SOUTHNAVFACENGCOM PROJECT NO: 02534.08 

CONTRACTOR: AB8 Environmental Services. Inc. DATE STARTED: 94/12/96 COMPLTD: 04/13/96 ~ __________________________ -r ______________________ ~ __________________ -, ___________________________ i 

METHOD: Mud Rotary 

TOC ELEV.: 119;49 FT. 

LOGGED BY: F. Risk 

I UJ 
t- ,...: LABORATORY 0: 
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CASE SIZE: 2 inches SCREEN INT.: 10 teet 

MONITOR INST.: FlD TOT DPTH: 146FT. 

WELL DEVELOPMENT DATE: 4/13/96 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Continued tromPAGE 2 

Gravely MEDIUM SAND: YellowIsh orange. some silt gravel. lillie silt. trace 
clay. very dense. wet. 

Gravely med,um SAND: Light yellOWIsh orange. some gravel. very dense. wet. 

SILT: Pale yellow orange. some sand. lillie clay. hard. mOIst. 

SAND: light yellOWIsh orange. some gravel. dense. wet. 

END OF BORING AT 145.5 FEET BELOW LAND SURFACE. 
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TITLE: NAS Whiting Field I LOG of WELL: WHF -15-85 

r ~LIENT: SOU THNA VF ACENGCOM 

CONTRACTOR: ASS Environmental Services, Inc. DATE STARTED: OS/23/96 

METHOD: Mud Rotary 

TOC ELEV.: 80.0 FT. 

LOGGED BY: F. Risk 
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CASE SIZE: 2 inches SCREEN INT.: 15 feet 

MONITOR INST.: FlO TOT DPTH: 55FT. 

WELL DEVELOPMENT DA TE: OS/23/96 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

FINE SAND and SIL T: Yello'-Ish llIo.-n. loose, moist. 

FINE SAND: Reddish llIo.-n. mOIst. 

MEDIUM SAND: Reddsh brown, poorly sorted, moist. 

FINE SAND: light brown, well ~orted, mOl~t. 
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PROJECT NO: 02534.09 
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PROTECTION LEVEL: [) 
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TITLE: NAS Whiting Field I LOG of WELL: WHF -15-8! BORING NO. 

CLIENT:SOUTHNAVFACENGCOM PROJECT NO: 02534.0~; 

CONTRACTOR: ASS Environmental Services, lnc. DATE STARTED: 05/10/96 COMPL TO: OS/10/911 

METHOD: Mud Rotary 

TOC ELEV.: 79.48 FT. 

LOGGED BY: J. Beauchamp 

:c UJ 
.... .-: LABORATORY a: 
~ l.i.. SAMPLE ro. ~ 
o (f) 

1-

2-

3-

4-

5-

6-

7-

8-

9-

10-

11-

12-

13-

14-

15-

16-

17-

18-

19-

20-

21-

22-

23-

24-

25-

26-

27-

28-

29-

30-

>­a: 
UJ 
> 
o 
u 
UJ a: 

UJ 
u 
...: -
Q. E 
(f) c. 
o c. 
...:­
UJ 
:c 

o 

o 

CASE SIZE: 2 inches SCREEN INT.: 10 teet 

MONITOR INST.: FlO TOT DPTH: 85FT. 

WELL DEVELOPMENT DATE: 5/10/96 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

u 
(; ..... 
00 
-'tIl 
0::;: 
:c>­
.... (f) 

:; 

I PROTECTION LEVEL: [: 

DPTH TO 'l FT. 

SITE: 15 
~H 

-c:c •.. 
(f) 
(f) 
...: 
-' 
U 

-' 
(3 
(f) 

BLOWS/6-JN 

PAGE 1 of WHF1581 ASS ENVIRONMENTAL SERVICES INC. 
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TITLE: NAS Whiting Field 
LOG of WELL: WHF -15-81 BORING NO. 

~ENT:SOUTHNAVFACENGCOM PROJECT NO: 02534.00 

CONTRACTOR: ABB Environmental Services. Inc. DATE STARTED: 05/10/9G COMPL TO: 05/10/9l; 

METHOD: Mud Rotary 

TOC ELEV.: 79.48 FT. 

LOGGED BY: J. BeaUChamp 

:r: UJ 
.... ....: LASORA TORY ~ 
fu LL SAMPLE IO. :ti 
o (I) 

31 

32 

33 

34 

35 

36 

37 

38 

39 

0 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

,8 

59 

60 

>­a: 
UJ 
> 
o 
u 
UJ a: 

UJ 
U 
<I -a. E 
(1)0. 
Cl 0. 
<1-
UJ :r: 

0 

CASE SIZE: 2 Inches SCREEN INT.: 10 feet 

MONITOR INST.: FlO TOT DPTH: 85FT. 

WELL DEVELOPMENT DATE: 5/10/96 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Continued from PAGE 1 

u 
i3-, 
0 0 
...JaJ 
0:::: 
r>-
.... (f) 

::; 

PROTECTION LEVEL: [i 

OPTH TO '1 FT. 

SITE: 15 

({l 

"" ({l .... 
<I <! 
...J 
U BlllWS/ti-IN 0 

...J 
:::! ..... 
0 UJ 
({l :!< 
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TITLE: NAS Whiting Field 1 LOG of WELL: WHF -15-81 

CLIENT:SOUTHNAVFACENGCOM 

CONTRACTOR: ABB Environmental Services, Inc. DATE STARTED: 05/10/96 

METHOD: Mud Rotary 

TOC ELEV.: 79.48 FT. 

LOGGED BY: J. Beauchamp 

:c UJ 
.... .-: LASaRA TOR Y a: 
(b LL SAMPLE IO. :i 
CJ tn 

61-

62-

63-

6~-

65-

66-

67-

68-

69-

70-

71-

72-

73-

7~-

75-

76-

77-

78-

79-

80-

81-

82-

83-

84-

85-

B6-

87-

8B-

89-

90--" 

>­cr: 
UJ 
> o 
u 
w 
cr: 

UJ 
U ... -"- E 
tn ~ 
CJ ~ ... -
UJ 
:c 

a 

a 

a 

o 

CASE SIZE: 2 inches SCREEN INT.: 10 feet 

MONITOR INST.: FID TOT DPTH: 85FT. 

WELL DEVELOPMENT DATE: 5/10/96 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Continued from PAGE 2 

SAND: MedlOOI gained. some silt, well-graoed, light brown, sah.rated 

U 
i:5-, 
00 
-'tIl 
O~ 
:c>-
I-tn 
-' 

BORING NO. 

I PROJECT NO: 0253~.OS\ 
COMPL TO: 05/10/96 

PROTECTION LEVEL: [1 

DPTH TO ~ FT. 

SITE: 15 
... ... .... tn 

tn .. 
'" 0 -' 

SLOWS/6-IN u 
-' 
-' w 
:;: 

-' 
(3 
tn 

r 

~ 
.~ 

"~ ~ 

20,22,34,37 
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TITLE: NAS Whiting Field I LOG of WELL: WHF -i5-BO BORING NO. 

r ...... ::L1ENT: SOUTHNAVF ACENGCOM 

CONTRACtOR: ASS Environmental Services. Inc. DATE STARTED: 06107/96 

PROJECT NO: 0253~.:JS; 

COMPL TO: OG/OBISl6 

METHOD: Mud Rotary 

TOC ELEV.: 79.0B FT. 

LOGGED BY: F. Risk 

:r: LU 
I- ,...: LAS ORA TORY a: 
~ lJ.. SAMPLE ro. ~ 

1-
2-
3-
4-
5-
6-
7-
8-
9-
lO­
ll-
12-
13-
1~-

15-
16-
17-
18-
19-r ,22~= 
22-
23-
2~-
25-
26-
27-
28-
29-
30-
31-
32-
33-
3~-

35-
36-
37-
38-
39-
40-
41-
~2-

43-
4~­

~5-

~6-

47-
~8-

~9-

50-
51-
52-
53-
5~-

,-.... .55-
f '56-

57-
58-
59-
60-

>­a: 
LU 
> o 
U 
LU a: 

LU 
U 

"" -n. E 
(flo. 
ClQ. 
",,-

LU 
:r: 

CASE SIZE: 2 inches SCREEN INT.: 10 Feet 

MONITOR INST.: OVA TOT DPTH: 115FT. 

WELL DEVELOPMENT DATE: 6/0B/96 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

U 

(!)-' 
00 
-,Ill 
0:::: 
I>­
I-(fl 

:.; 

I PROTECTION LEVEL:J 

DPTH TO ¥ FT. 

SITE: 15 

(fl 
(fl 

"" -' u 
-' o 
(fl 

PAGE I of WHFI580 ABB ENVIRONMENT At SERVICES JNC. 



TITLE: NAS Whiting Field I LOG of WELL: WHF -15-80 

CLIENT: SOUTHNAVFACENGCOM 

CONTRACTOR: ABS Environmental Services, Inc. DATE STARTED: 06/07/96 

METHOD: Mud Rotary 

TOC ELEV.: 79.08 FT. 

LOGGED BY: F. Risk 

I l.U 
..... ...: LABORATORY 0: 
it lJ.. SAMPLE ro. ~ 
o (() 

61-
62-
63_ 
64-
65-
66-
67-
6S-
69-
70-
71-
72-
73-
74-
75-
76-
77-
78-
79-
80-
8i-
82-
83-
84-
85-
86-
87-
88-
B9-
90-
91-
92-
93-
94-
95-
96-
97-
9B-
99-
100-
101-
102-
103-
104-
105-
106-
107-
10B-
109-
110-
111-
112-
113-
114-
115-
116-
117-
11S-
119-

120 

I 

>­a: 
UJ 
> 
o 
u 
UJ 
a: 

UJ 
U ... -
Q. E 
(() c. 
oc. ... -
UJ 
I 

CASE SIZE: 2 inches SCREEN INT.: 10 Feet 

MONITOR INST.: OVA TOT DPTH: 115FT. 

WELL DEVELOPMENT DATE: 6/0S/96 

SOIL/ROCK DESCRIPTION 

AND COMMENTS 

Continued tr om PAGE 1 

Fine to very coO'se SAND yello~l~ orange poorly sorled, sUlllolJ'lded, wet. 

END OF BORING @ 115 FEE T. 

U 

(:5...J 
00 
...JaJ 
O~ 
I>­..... (() 

::; 

... 
• • • 

BORING NO. 

PROJECT NO: 02534.0~· 

COMPLTD: 06/0S/96 

PROTECTION LEVEL: D 

DPTH TO ~ FT. 

SITE: 15 

(() 
(() 
<I 
...J 
U 
...J o 
(() 

SW 

BLOWS/6-IN 

8,11,10,18 

= 

~ 
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LITHOLOGIC LOG FOR WELL NUMBER (SITE 16) 

Depth Thickness 
Description ( f t ) ( ft) 

Sand, fine to medium grained, yellow; clay, 
yellow .................................... . 0 9.0 9.0 

Clay, red, white .......................... . 9.0 - 15.0 6.0 

Sand, fine to coarse grianed, white; 
gravel ............ · ............................................ .. 15.0 - 42.0 27.0 

Geraghty & Miller, Verification Study, 1986 

n 



TITLE: NAVAL AIR STATION WHITING FIELD I LOG of NELL: WHF -16-20 BORING NO. WHF -16-20 

~'tLIENT:SOUTHNAVFACENGCOM 

CONTRACTOR: Groundwater Protection Inc. DATE STARTED: 02/09/93 

PROJECT NO: RI PHASE IIA 

COMPLTD: 0:1/4/93 

METHOD: MUD ROT. 

TOC ELEV.: N/A FT. 

LOGGED BY: R. Nelson, G.K. 

i!: ..: LABORATORY~ 
~ IL SAMPLE 10. ~ 

~ a:: 
w 
> o 
u 
~ 

5- , 15/24 

10-
, 12/24 

15-

, 12/24 

20-

, 16124 

25-

, 14/24 

30-

, 14/24 

35-

, 16/24 

w 
u 
~­~e 
(1)0. 
00. 
~-
W 
:I: 

o 

o 

2 

o 

o 

o 

2 

CASE SIZE: N/A SCREEN INT.: N/A 

MONITOR INST.: OVA TOT OPTH: 262FT. 

NELL DEVELOPMENT DATE: N/A 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

SAND - light brown, fine to medium, poorly graded, 
dry. 

SIL TY SAND - reddish brown, poorly graded, dry. 

SIL TY SAND - reddish brown, poorly graded, trace 
coarse, dry. 

SIL TY SAND - SAA. 

SAND - white to tan, very fine, poorly graded, grade 
to SANDY CLAY - white, yellow mottling, firm, dry. 

SAND - off-white, fine, poorly graded, dry. 

SAND - SA A, saturated. 

u 
c;...J 
00 
...Jill 
0% 
:1:>-
=(1) 
...J 

: 
'. 

.. . . ' 

PROTECTION LEVEl: 0 

DPTH TO i FT. 

SITE: 16 - Wastewah~r Pint. 

(I) 
~ (I) t-

~ 
...J 

c( 

U BLOWS/6-IN 0 
...J ...J ...J 

0 W 
In ~ 

SP 
4.4,7,5 

SP 4,3,5,4 

SP 
6,8,12,14 

SP 5,6,7,9 

SP 6,9,B,5 

SP 9,11,12,14 

SP 6,6,7,9 

\...2.....J 4,5,9,16 

PAGE 1 of 16MW20 
l ~ ~ 
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TITLE: NAVAL AIR ST A nON WHITING FIELD I LOG of WELL: WHF -16-20 BORING NO. WHF -16-20 

CLIENT:SOUTHNAVFACENGCOM PROJECT NO: RI PHASE IIA 

CONTRACTOR: Groundwater Protection Inc. DATE STARTED: 02109/93 COMPLTD:03/4/93 

METHOD: MUD ROT. CASE SIZE: N/ A SCREEN INT.: N/A PROTECTION LEVEL: 0 

TOC ELEV.: N/A FT. MONITOR INST.: OVA TOT DPTH: 262FT. DPTH TO i FT. 

LOGGED BY: R. Nelson, G.K. WELL DEVELOPMENT DATE: N/ A SITE: 16 - Wastewater Pint. 

~ ...: LABORA TORY ~ 
~ II.. SAMPLE 10. ~ 

UJ U VI ~ 

ffi ~e 15 5 ~ ~ 
> VI Q. SOIL/ROCK DESCRIPTION ~ ~ d BLOWS/6-IN c 
8 ~ ~ AND COMMENTS J: >- ..oJ :::j 
UJ UJ .-Ul 5 UJ 
~ J: Continued from PAGE 1 :; VI :E 

-~--~---;';===~=-~~S;AN~D~-~I:i9:ht~br~0~w~n'~f~in~e~,~po~0~r~ly~g~r~a~de~d~,~s:a~tu:ra:t:e~d.---;.~.~.;=;=~S~p~--------------~----t----
20/24 .. ' .... 

SAND - white. fine, poorly graded. saturated. >: .:-.: 

45-

, 22124 

9 

50- , 6 

20/24 

55- 10 , 
16/24 

60-

, 16/24 

2 

65-

, 18/24 

7 

70- , 11 

18/24 

-

75- 26 , 
12/24 

BO- o 

SAND - ligh brown to tan, fine to medium. poorly 
graded. saturated. 

SAND - off-white. fine to medium, poorly graded, 
trace silt, saturated. 

SAND - off-white to light pink, fine to medium, poorly 
graded. saturated. 

SAND - SAA. 

SAND - purple, medium, poorly graded, trace silt. 
saturated 

SAND - off-white. fine. poorly graded, saturated. 

SAND - light brown. fine. poorly graded, saturated. 

. . . .' . . 

.' 

.'. 

.' 
,,' " 

' .. ' 

.. " 

'. 

SP 15.16.11.9 

SP 6,7,7,11 

SP 7,B.9,1I 

SP 16,12.12.14 

SP dropped 

SP 13.15.9.6 

SP 13,15.15,15 

'----+-:S~W~ 4.5.8.12 

ABB ENVIR~T At SE:RVICE:S INC. PAGE 2 of 16MW20 
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TITLE: NAVAL AIR STATION WHITING FIELD I LOG of WELL: WHF-16-2D BORING NO. WHF-16-2D 

~ CLIENT:SOUTHNAVFACENGCOM 

CONTRACTOR: Groundwater Protection Inc. 

PROJECT NO: RI PHASE IlA 

DATE STARTED: 02/09/93 COMPLTD: 03/4/93 

r 

METHOD: MUD ROT. 

TOC ELEV.: N/A FT. 

LOGGED BY: R. Nelson, G.K. 

% W 
~ ....: LABORATORY ~ 
~ 1.1. SAMPLE 10. ~ 

en 

')0 
a: 
w 
> 
8 
~ 

- , 12124 

W 
tJ 
4(­
Q,.E 
en a. oa. 
4(-
W 
% 

85-
, 

2.5 

12124 

90- , 70 
14/24 

95- 19 , 
14/24 

CASE SIZE: N/A SCREEN INT.: N/A 

MONITOR INST.: OVA TOT DPTH: 262FT. 

WELL DEVELOPMENT DATE: N/ A 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Continued from PAGE 2 
SAND - tan to brown, medium, well graded, 
saturated. 

SAND - light brown, fine to coarse, poorly graded, 
saturated. 

SAND - SA A, purple. 

SAND - light brown to tan, fine to medium, trace 
coarse poorly graded. 

tJ 

i!i5 
:lID 
0% 
%)0 
!-en -..j 

PROTECTION LEVEl.: D 

DPTH TO i FT. 

SITE: 16 - Wastewater Pint. 

en en 
4( 
..j 

tJ 
..j 

(5 
en 

BLOWS/6-IN 

.'.. • sw . ... 
e'.· • 

SP 
14,12,16,I~j 

'" -, " SP 10,14,21,216 
'. 

, , 

12,16 
" " SP 

100-
, 

5.5 SAND - SA A, purple. 
16/24 

SP 16,19,22,17 

105-

, 16/24 

4 

110-
, 

8.5 

16/24 

115-
, 12124 

4 

120- N/A 

SAND - light brown, fine to medium, poorly graded, 
saturated. 

SAND - SAA. 

SP 
droppecl 

SP 19.21,26,28 

SP 39,41,53,60 

L----+-~....,s"."p~ 33,42,51,56 

PAGE 3 of 16MW2D ABB_ENVIRI1NMEN· Al SERVICES. INC. 



TITLE: NAVAL AIR STATION WHITING FIELD I lOG of WELl: WHF -16-20 

ClIENT:SOUTHNAVFACENGCOM 

CONTRACTOR: Groundwater Protection Inc. DATE STARTED: 02/09/93 

METHOD: MUD ROT. 

TOC ElEV.: N/A FT. 

lOGGED BY: R. Nelson, G.K. 

i= t-= LABORA TORY ~ 
~ IL SAMPLE 10. ! 

~ 
UJ 
> 
8 
UJ a:: 

, 12/24 

~ 
~­,,-lit 
I/)Q. 
cQ. 
~­
UJ 
X 

CASE SIZE: N/A SCREEN INT.: N/A 

MONITOR INST.: OVA TOT DPTH: 262FT. 

WElL DEVelOPMENT DATE: NI A 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Continued from PAGE 3 
SAND - light brown with I" purple lense, medium, 
poorly graded, saturated. 

u 
S-' 00 
-,IX) 
0% 
x>­t:1/) 
-' 

. . .'. ,', 

.' .:,': .:.':. 
':',:.::':':.: 

125-
, 

N/A SILTY SAND - fine to medium, poorly graded, soft. 
20/24 

130- r 24124 

N/A SIL TY SAND - mustard yellow, fine, soft, saturated. // /-" 
/ / 

N/A 
// /-" r SIL TY SAND - SAA. // /-" 

// // 
/ //-" 

135- N/A SILTY SAND -SAA, gray. 
// / , // /-" 

24/24 / / 
// /-" 

140- , 0 SAND - SAA. --'-= 
24/24 ~---

CLAY - gray, moderately stiff. -::: , N/A :.::.::.: 
CLAY - gray. moderately stiff. ----

24/24 -----.::.:: .: 
~---

0 CLAY - gray, moderately stiff. ----,. 12112 :.:.:.: 
145- 0 :.:.:.: , CLAY (3") - SAA. SANDY SILT - yellowish orange. :.::.:.: 

22124 :.::.:.: 
-:::-:::-:::.: 0 SAND (S") - yellowish orange, fine to coarse, some ---'-= :.::.:.: 

23/24 silt. SANDY CLAY (6") - gray. moderately stiff. :;:.::.:.: 
0 CLAY (11") - gray, moderately stiff. -:::-:::~.: , ---'-= 

150- 22/24 CLAY - SAA, .,high plasticity. -.::.:: .: -=------------

, 0 CLAY - SAA. --'-= 155- 24/24 ~---'----:.::.::.: 

0 
II!" 24/24 CLAY.., SAA. 

~---'-= 160-

PAGE 4 of 16MW2D ABB ENV ... •• ...... 

BORING NO. WHF-16-2D 

PROJECT NO: RI PHASE IIA 

COMPlTD:03/4/93 

PROTECTION lEVel: D 

DPTH TO i FT. 

SITE: 16 - Wastewater PInt. 

I/) 
I/) 
~ 
-' u 

-= o 
I/) 

SP 

SM 

SM 

SM 

CH 

CH 

CH 

BLO\liS/6-IN 

11.11.15.12 

1,2.1.1 

dropped 

dropped 

7,12,13,14 

20,18.23.24 

9.5,5,7 

9,10,9,8 

13,12,11.12 

14,14,15,16 

6.7.8.15 

14.12.11.14 

~ ... 
~ 
c 
-' 
-' 
UJ 
:It 

'''7N''' AL SERVICES, INC. 

-

/~ 



TITLE: NAVAL AIR ST A nON WHITING FIELD I LOG of WELL: WHF -16-20 BORING NO. WHF -16-20 

"~--------------------~------------r------------~ r CLIENT: SOUTHNAVFACENGCOM PROJECT NO: RI PHASE IlA 

r 

r 

CONTRACTOR: Groundwater Protection Inc. DATE STARTED: 02/09/93 COMPL TO: 03/4/93 

METHOD: MUD ROT. 

TOC ELEV.: N/A FT. 

LOGGED BY: R. Nelson. G.K. 

;: ...: LABORA TORY ~ 
~ u. SAMPLE ID. ~ 

III 

~ a:: 
w 
> o 
u 
~ 

,. 24/24 

165- , 24/24 

170-
, 

24/24 

175-
, 

14/24 

180- , 24/24 

185- , 12/24 

190-
, 

12/24 

195-
, 

08/24 

~OO-
,. 24/24 

w 
u 
<­... e 
lila. 
oa. 
<-
~ 

o 

0 

0 

o 

o 

0 

0 

0 

CASE SIZE: N/A SCREEN INT.: N/A 

MONITOR INST.: OVA TOT DPTH: 262FT. 

WELL DEVELOPMENT DATE: NI A 

CLAY - SAA. 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Continued from PAGE 4 

CLA Y - SAA. some fine sand. 

CLAY (3") - gray. moderately stiff. some sand. 
SAND (9") - gray. fine to coarse. poorly graded. 
very dense. saturated. 

SANDY CLAY - gray. low plasticity. 

SANDY SIL T - olive gray. very fine. poorly graded. 
moderately dense. moist. 

SIL T (S") - olive green. dense. slightly moist. SAND 
(3") - light 9~ve gray. very fine. poorly graded. very 
dense. moist. SANDY SIL T (3") - olive gray. dense. 
moist. 

SAND - olive gray. fine. poorly graded. very dense. 
some silt. saturated. 

SANDY SILT - olive green to gray. very dense. shell 
fragments, moist. 

U 
o...J 
00 
...JaJ 
0% 
J:~ 
~1Il 

:: 
~- .----

~==-,--­
~---===-

==---=::-::-:: ----

===.:: =-----,~ ===-

I///. 
//,' /'>' 

", 
," 

[7:/,,: 

PROTECTION LEVEL: 0 

DPTH TO i FT. 

SITE: IS - Wastewater Pint. 

III < III ~ < 
...J < 
u BLows/a-IN 0 

...J ...J ...J 
0 W 
III x 

CH 

CH 
12.12.12.113 

CH 11.10.18.24 

CH 60.85.retusl 

CL 24.26.22.15 

ML 29.41.46.52 

ML 57.59.55.70 

SP 61.retusc!1 

ML SO.82.9S.ref 
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TITLE: NAVAL AIR STATION WHITING FIELD I LOG of WELL: WHF-16-2D 

CLIENT:SOUTHNAVFACENGCOM 

CONTRACTOR: Groundwater Protection Inc. DATE STARTED: 02/09/93 

METHOD: MUD ROT. 

TOC ELEV.: N/A FT. 

LOGGED BY: R. Nelson, G.K. 

:J: UJ 
.... ...: LAS ORA TORY a: 
It IJ.. SAMPLE rD. ~ 
D en 

>­a: 
UJ 
> o 
u 
UJ 
a: 

,. 24/24 

~05- , 12/24 

210-
, 

24/24 

215-
, 

24/24 

UJ 
U 
-<1:­
c.. E en 0. 
D 0. 
-<1:­
UJ 
:J: 

o 

0 

0 

CASE SIZE: N/ A SCREEN INT.: /'.i/ A 

MONITOR INST.: OVA TOT DPTH: 262FT. 

WELL DEVELOPMENT DATE: N/ A 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Continued from PAGE 5 

SANOY SILT - SA A, saturated. 

CLAY - dark gray, stiff, high plasticity, dry. 

CLAY - SAA, 

~ 
(!)-' 
0 0 
-,aJ 
O:%: 
:J:>-.... en 
...J 

1// 

,...--<.= 
r=--=--=--
r=--=--=-.= 

---<.= ----,...---
:-=--=-.= 

BORING NO. WHF-16-2D 

PROJECT NO: RI PHASE IIA 

COMPLTD:03/4/93 

PROTECTION LEVEL: 0 

DPTH TO i FT. 

SITE: 16 - Wastewater Pint. 

en -<I: en .... 
-<I: -<I: 
-' 

SlOWS/6-IN D u 
...J 

...J ...J 

0 UJ 
Ul 3: 

<- <<< < 
ML 

86,75,ref 

CH 22,22,24,31 

CH 
18,20,29,37 

~20- , 24/24 

o 18,20,28,43 CLA Y - SAA< ___ .= CH 

225-

~30-

, 24/24 

o 

235-

, 24/24 

o 

40-

SAND (6") - gray, fine to medium, poorly graded, 
saturated. CLAY (1.5') - gray, firm, plastic. 

CLAY - gray, moderately stiff, plastic. 

----
-:..:::-:::-:::-

33,31,48,ref 

12,17,22,35 

PAGE 6 of 16MW20 ASS ENVIRONMENTAL SERVICES INC. 

~~. 



TITLE: NAVAL AIR STATION WHITING FIELD I LOG of WELL: WHF -16-20 BORING NO. WHF -16-20 r CLIENT: SOUTHNAVF ACENGCOM 

CONTRACTOR: Groundwater Protection Inc. DATE STARTED: 02/09/93 

PROJECT NO: RI PHASE IIA 

COMPLTD:1J3/4/93 

r 

r 

METHOD: MUD ROT. 

TOC ELEV.: N/A FT. 

LOGGED BY: R. NelsOfI. G.K. 

~ ..: LASORA TORY ~ 
~ u.. SAMPLE 10. ~ 

> a:: 
w 
> o 
u 
li! 

w 
U 
4(­
o..E 
1IlQ. 
oQ. 
4(­
w 
:r 

CASE SIZE: N/ A SCREEN INT.: N/A 

MONITOR INST.: OVA TOT DPTH: 262FT. 

NEll DEVELOPMENT DATE: N/ A 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Continued from PAGE 6 

45-
, 0 CLA Y- SAA. 

24/24 

:>50-

1255-
, 24124 

3 SIL TY SAND - gray. dense. trace coarse. moist. 

~60-
, 

N/A SANDY SILT - gray. fine. poorly graded. shell 
12/24 fragments. saturated. 

~65-

:>70-

275-

~80-

PROTECTION LEVEl.: 0 

DPTH TO i FT. 

SITE: 16 - Wastewater Pint. 

U III 
8...J III 
00 4( 

...J ...JCD u SLOWS/6-:tN O~ 
:r> ...J 
.... 1Il (5 .... 

III ..J 

37.40.35.:15 

52.50.refusl 

1/ /;. ML 
//. 
/;; 

23.35.53.ref 

4( .... 
4( 
0 
...J 
...J 
W 
:K 
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TITLE: NAVAL AIR STATION WHITING FIELD I LOG of WELL: WHF -16-21 BORING NO. 

CLIENT:SOUTHNAVFACENGCOM PROJECT NO: Rl PHASE IIA 

CONTRACTOR: Groundwater Protection Inc. DATE STARTED: 02/18/93 COMPL TO: 02/18/93 

METHOD: MUD ROTARY CASE SIZE: 2" SCREEN INT.: 117-127 FT PROTECTION LEVEL: D 

TOC ELEV.: 80.71 FT. MONITOR INST.: OVA TOT DPTH: 127.5FT. DPTH TO 'i 36.52 FT. 

LOGGED BY: R. Nelson WELL DEVELOPMENT DA TE: SITE: 16 - Open Disposal/Burn Area 

J: UJ 
t- ,..: LASORA TORY a: 
~ u. SAMPLE ro. ~ 

5-

10-

15-

20-

25-

30-

35-

40-

45-

50-

55-

60-

65 

>­
cr 
UJ 
> o 
u 
UJ 
cr 

UJ 
u 
...:­
Q.. E 
<no. 
00. ...:-
UJ 
J: 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

SEE WHF-16-2D FOR FULL LITHOLOGIC DATA. 

PAGE 1 of 16MW21 

u <n ...: 
i!i-l <n t-
OO ...: ...: 

-l -l(Il U SLOWS/6-IN 0 
oz: -lr-J:>- -l -l t-<n 0 UJ 
:; <n ~ 

~ ;-., 

;-., ~ 

~ ~ 

~ ~ 

~ ;-., 

~ ;-., 

~ ~ 

~ \ 

\ \ 

\ \ 

\ \ 

\ \ 

\ \ 

\ \ 

\ ~ 

\ \ ~ 

\ \ 

\ \ 

\ \ 

\ \ 

~ :---

~ ~ 

\ ~ 

ASS ENVIRONMENTAL SERVICES INC. 



~: 

TITLE: NAVAL AIR ST A nON WHITING FIELD I LOG of WELL: WHF -16-21 BORING NO. -( 'CLIENT: SOUTHNAVF ACENGCOM 

CONTRACTOR: Groundwater Protection Inc. DATE STARTED: 02/18/93 

PROJECT NO: RI PHASE lIA 

COMPL TO: 02118/93 

METHOD: MUD ROTARY 

TOC ELEV.: 80.7f FT. 

LOGGED BY: R. Nelson 

::r: W 
>- ,....: LASORA TOR Y a: 
fb u.. SAMPLE IO. ~ 
o (f) 

70-

75-

95-

1100-

105-

110-

115- , 
120- , 

r125- , 
130-

>­a::: 
w 
> 
o 
u 
w 
a::: 

06/24 

08/24 

16/24 

W 
u 
«­
Il.. E 
(f) 0. 
o 0. «-
w 
::r: 

N/A 

N/A 

N/A 

CASE SIZE: 2" SCREEN INT.: 117-127 FT PROTECTION LEVEL: D 

MONITOR INST.: OVA TOT DPTH: 127.5FT. DPTH TO ~ 36.52 FT. 

WELL DEVELOPMENT DA TE: SITE: 16 - Open Disposal/Burn Area 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Continued from PAGE 1 

SAND - ligh brown. medium. poorly graded. saturated. 
purple lamina. 

SAND - SAA. 

SAND - tan, medium, poorly graded, trace gravel, 
saturated, rounded. 

u 
(3...J 
00 
...JaJ 
O::E 
::c >-
>--(J'J 

:; 

(f) 
(J) 
« 
...J 
U BLOWS/6-IN 
.:: 
0 
(J) 

SP 
12.18.18.37 

SP 
38.30,60,48 

SP 
20,20,20,24 

< 
I-

< o 
...J 
...J 
W 
3:: 

\\ f\ 

:-. \ 

\ \ 

\ \ 

\ \ 

\ \ 

\ l 
\ \ 

\ \ 
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TITLE: NAVAL AIR STATION WHITING FIELD I LOG of WELL: WHF-16-3D BORING NO. 

CLIENT:SOUTHNAVFACENGCOM PROJECT NO: RI PHASE IIA 

CONTRACTOR: Groundwater Protection Inc. DATE STARTED: 01122/93 COMPL TO: 01126/93 

METHOD: MUD ROTARY 

TOC ELEV.: 51.47 FT. 

LOGGED BY: W. Colby-George 

i: ~ LABORA TORY ~ 
~ u.. SAMPLE 10. ~ 

5- , 
10- , 

r-

15- , 
f-

20- , 
r-

25- , 
r-

30-

~ 
35- , 

. r-

40-

>­
II: 
LIJ 
> o 
u 
~ 

~ 
""­~e 
II)~ 
o~ 
",,-
LIJ 
J: 

CASE SIZE: 2" SCREEN INT.: 105-115 FT PROTECTION LEVEL: D 

MONITOR INST.: OVA TOT OPTH: 115FT. DPTH TO i 10.32 FT. 

WELL DEVa.OPMENT DATE: 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

SAND - light brown, well sorted. 

SAND - some fines, wet. 

SAND - red brown. 

SAND - SAA 

SAND - yellow to tan. 

SAND - yello~_ to purple. fine. 

SAA 

u 
C!i.J 
00 
.JII) 
ox 
J:>-
~II) 

:; 

" .". 
- . . . 

. . . . . 
-. 

.. 

.. ' 

'" . 

SITE: 16 - S.W. Landfill 

II) 
II) 

"" .J 
u BLOWS/6-IN 
.J 
(5 
II) 

SP 

SP 

SP 

SP 

SP 

SP 

SP 

~ 

"" ~ 
~ 

~ :s 

!" 

~ .. 
~" 
i· 
~" 

~ 

~ 

PAGE 1 of 16MW3D ASS EN'I'P....... .~ .... - AL SERVICES, INC. 

i 

~ 
~ ~ 
i~ 
r~ 

I'" 
I'" 
i .. 
i" 
I" 
i .. 
i~ 
i", 
~ 
~ 
~ 

~. 

~ 

.~ 



TITLE: NAVAL AIR ST A nON WHITING FIELO 

( CLIENT: SOUTHNAVF ACENGCOM 

CONTRACTOR: Groundwater Protection Inc. 

I LOG of WELL: WHF -16-30 

DATE STARTED: 01/22193 

BORING NO. 

PROJECT NO: RI PHASE llA 

COMPL TO: 01/26/93 

METHOD: MUD ROTARY CASE SIZE: 2" SCREEN INT.: 105-115 FT PROTECTION LEVEL: 0 

r 

r 

TOC ELEV.: 51.47 FT. 

LOGGED BY: W. Colby-George 

~ ...: LASORA TORY ~ 
~ LI. SAMPLE 10. ! , 

f-

45-

50- , 
r--

I 

55- , 
f-

60- , 
'-

65- , 
f-

70- , 
f-

75- , -
I r--

80-

~ a: 
UJ 
> 
8 
~ 

UJ 
U ,,­
Q,.E 
(l)el. 
eel. ,,-
UJ 
:I: 

MONITOR INST.: OVA TOT DPTH: 115FT. DPTH TO i 10.32 FT. 

SAA 

WELL DEVElOPMENT DATE: 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Continued from PAGE I 

SANO - white. medium. 

SAND - yellow brown. some fine. trace gravel. 

SAA 

SAA 

SAA 

SAA 

SANO - fine sand. purple gravel. 

PAGE 2 of 16MW3D 

u 
8-, 
00 
-'Ill 
0% 
:I:~ 
..... (1) --' 
,';',': 
'. 

· '. 

· ' ... .. 
· . · . . . 

" " 

'. '. " 

... 

'. 0' 

.... 

'. 
" .' .. 

ABB ENV· ... 

SITE: 16 - S.W. landfill 

BLOWS/6-IN 

SP 

SP 

SP 

SP 

SP 

SP 

SP 

SP 

" ..... 

" e 
-' 
-' w :s 

~ 

r~ 
rL 
~ 
~ 
r. 
~ 

\.....2U l.::; 
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TITLE: NAVAL AIR ST A nON WHITING FIELD I LOG of WELL: WHF -16-30 BORING NO. 

CLIENT:SOUTHNAVFACENGCOM PROJECT NO: RI PHASE IIt. 

CONTRACTOR: Groundwater Protection Inc. DATE STARTED: 01/22/93 COMPL TO: 01/26/93 

METHOD: MUD ROTARY CASE SIZE: 2" SCREEN INT.: 105-115 FT PROTECTION LEVEL: 0 

TOC ELEV.: 51.47 FT. 

LOGGED BY: W. Colby-George 

J: W 
>- ,..: LASORA TORY a: 
It u.. SAMPLE ID. ~ 
Cl Ul , 

'--

85- , 
f-

90- , 
'--

95- , 
100- , 

f-

105- , 
f-

110- , 
'--

liS-

120-

>­a:: 
W 
> 
o 
u 
W a:: 

W 
u 
...: -
Co. E 
Ulo. 
Cl a. ...:­
W 
J: 

MONITOR INST.: OVA TOT DPTH: 115FT. 

WELL DEVELOPMENT DATE: 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Continued from PAGE 2 
SAND - yellow, medium to coarse. trace clay, 

SAA 

SAA 

SILTY SAND - gray, clay 6", 

SAA. no clay. 

SAA 

SIL TY SAND - gr ay, clay, very plas tic. 

.. 

U 

l!l..J 
00 
..JtD 
O~ 
J:>­
.... Ul 

:i 

/ / / / 

v/ // 
/ / 

:/ // 
/ // 

/ / 

DPTH TO ~ 10.32 FT. 

SITE: 16 - S.W. Landfill 
Ul'" ,.... -' ,~. ., • 

Ul 
«: 
..J 
u SLOWS/6-IN 
...J 

o 
Ul 

SP 

SP 

SP 

SM 

SM 

SM 

SM 

SP 

.,,~ ... 
«: .... 
«: 
Cl 
...J 
...J 
l.U 
~ 

o"~ , '"--Ii" 
F I'" , , 

I'" 

I'" , , 
~ I'" , , 
'" I~ , , 
'" 1< , , 

I'" , , 
1< , 
~~ , , 
I'" , 
r", 

\ , 
I~ , , 
1< , , 

1 < '", , \ 
1< , , 
1< , 

" < 
\ \ 
1 < 
\ \ , < , , 
1< 
\ 

i 

1= 

f:: 
t: 

-
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TITLE: NAVAL AIR ST ATION WHITING FIELD I LOG 01 WELL: WHF-16-3II BORING NO. 

r ~LlENT: SOUTHNAVF ACENGCOM 

CONTRACTOR: Groundwater Protection Inc. 

PROJECT NO: RI PHJlSE IIA 

DA TE STARTED: 01125/93 CONPl TO: 01125/93 

METHOD: MUD ROTARY CASE SIZE: 2" SCREEN INT.: 75-80 FT PROTECTION LEVEL: D 

TOC ELEV.: 51.31 FT. MONITOR INST.: OV A TOT DPTH: 80FT. DPTH TO i 13.38 FT. 

LOGGED BY: W. Colby-George WELL DEVELOP tENT DATE: SITE: 16 - S.W. Landfill 

u ~ « 
§-J ... 

SOIL/ROCK DESCRIPTlON 
« 

C5 -Ja3 -J 
u BLOWS/8-IN 

AND COMMENTS £~ -J -J -J 
... CIl (5 W 
::; CIl 3:: 

> W 

::t: a: ~-.... INTERVAL ~ ... e ...... lBg wlJ.. SAMPLED 0 
0 u «-

w w a: ::t: 

1< 

~ 
r· 
r< 

5- SEE WHF -16-30 FOR LITHOLOGICAL DESCRIPTION. 

10-

15- ~ 

~ 

'" 
~ 
~ ,. 
~ 
<' 

20- ~ 
~ 

~ 

I-
~ 

I' 
~ 
I-
~ 

I· 
25- ~ 

I" 
~ 

I" 
I~ 
~ 

I' 
~ 

30- I-
I-
~ 
I-
~ 

I· 
~ 

I· 

35- I" 
~ 

I-
i. 
r· 
j. 

40- L.I 
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r------------------------------.------------------~--------------~~' 

I LOG of WELL: WHF-16-3II 
TITLE: NAVAL AIR STATION WHITING FIELD 

BORING NO. 

CLIENT:SOUTHNAVFACENGCOM PROJECT NO: RI PHASE rIA 

CONTRACTOR: Groundwater Protection Inc. DA TE STARTED: 01/25/93 COMPl TD: 01/25/93 

METHOD: MUD ROTARY CASE SIZE: 2" SCREEN INT.: 75-80 FT PROTECTION LEVEL: D 

TOC ELEV.: 51.31 FT. MONITOR INST.: OV A TOT DPTH: 80FT. DPTH TO i 13.38 FT. 

LOGGED BY: W. Colby-George WELL DEVELOPMENT DATE: SITE: 16 - S.W. Landfill 

u m « § ..... I-

SOIL/ROCK DESCRJPTlON 
« Z5 ..... a3 ..... 

AND COMMENTS £~ 
u BLO'HSI6-IN ..... ..... ..... I-(/) (5 lJJ 

Continued from PAGE 1 :; (/) 3: 

>- lJJ 
U 

J: a: «-
I- • INTERVAL ~ .... e 
.... 1- 8& lJJLI.. SAMPLED 0 
0 u «~ 

lJJ lJJ a: J: 

~r-~ 

r~ ~ 
r· 
r· 
'" 45-
I'" 
~ 

-:J 

r" 
50- ," 

~ 
~ 

~ 
~ 

'" 
~ 

":. 
55- ~ ~ 

" 
" 
~ 

~ 
~ 

~ 

'" ~ 60-
~ 

~ 

r" I" 
~ r· I-

~ 
65- ~ 

~-:J I" 
~ I" 
~ 

'" 
~ 

70-

i I 
: 

: 

75- : : 

: -
: 

: 

80- ." =." 
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TITLE: NAVAL AIR STATION WHITING FIELD I LOG of NELL: WHF -16-40 BORING NO. N/A 

f ~IENT: SOUTHNA VF ACENGCOM 

CONTRACTOR: Groundwater Protection Jnc. 

PROJECT NO: RI PHI~SE UA 

} 

METHOD: MUD ROT. 

TOC ELEV.: 52.95 FT. 

LOGGED BY: M. Alvarez 

~ ...: LASORA TORY ~ 
~ u. SAMPLE 10. ~ 

5-

, 
, 

10-

, 
15-

>­a: 
ILl 
> 
8 
~ 

18/24 

22124 

22/24 

~ 
oC­
Q.. e 
OOQ. 
oQ. 
oC­
ILl 
:I: 

0 

0 

0 

DATE STARTED: 02/02/93 COMPLTO: OU18/93 

CASE SIZE: 6" & 2" SCREEN INT.: 109-119 FT PROTECTION LEVEL: 0 

MONITOR INST.: OVA TOT OPTH: 121FT. DPTH TO i 14.16 FT. 

NELL DEVELOPMENT DATE: SITE: 16 - Wastewatl!r PIt. 

u 00 oC 
G...J 00 .... r-oC 

SOIL/ROCK DESCRIPTION 00 ...J ~ ...JIX) u SLowS/e-I~1 AND COMMENTS 0% 
:1:>- ...J 

~ =00 0 
...J 00 

SIL TY SAND - Light brown, poorly graded, slightly 
I~ 

// /. SM 
plastic. loose, moist. v/ /; 3,5,7,18 

/ . 

Same As Above, yellowish brown, 1 in. clay lense. v"/ // SM 

/ // / . 

~ 

SAND - tan to reddish brown, fine to medium, 2" layer .. SP 
of sandy silt. loose, and wet. 

SP , SAND - tan, fine, poorly graded, loose, wet. 
10/24 < 1 

20-

25-

30-

35-

40-

, 20124 5 

, 04/24 1 

, 20/24 20 

SAND - tan, fine to coarse, little fine gravel, trace 
silt, well graded, loose, wet. 

SAND - tan, coarse, loose, poorly graded, wet. 

SAND - tan, coarse, some medium to fine sand, well 
graded, wet. 

, 12124 3 Same As Above. 

• e • SW · ... 
• 

..... SP 

• e· • SW · ... 
• 

.. e· • SW · ... 
. . : 
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TITLE: NAVAL AIR STATION WHITING FIELD 
BORING NO. N/ A I LOG of WELL: WHF -16-40 

r-----------------------------------------~----------------------_+------------------------~ .. ~ 
ClIENT:SOUTHNAVFACENGCOM PROJECT NO: RI PHASE IIA 

CONTRACTOR: Groundwater Protection Inc. DATE STARTED: 02/02/93 COMPLTD: 02/18/93 

METHOD: MUD ROT. 

TOC ELEV.:.52.95 FT. 

LOGGED BY: M. Alvarez 

i= .,.: LASORA TORY ~ 
fb u. SAMPLE 10. ?i 
c::J In 

>­a:: w 
> o 
u 
~ 

w 
u 
c(­
a.. e 
Ina. 
c::J a. 
c(-

W 
::t: 

CASE SIZE: 6" & 2" SCREEN INT.: 109-119 F T PROTECTION LEVEL: 0 

MONITOR INST.: OVA TOT DPTH: 121FT. DPTH TO i 14.16 FT. 

WELL DEVELOPMENT DATE: 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Continued from PAGE 1 

U 
i!i~ 
00 
~QJ 
0% 
::t:>-
I-In 
:; 

SITE: 16 - Wastewater PIt. 

In 
In 
c( 
~ 
U SLOWS/6-IN 
~ 

0 
In 

c( 
I-
c( 
c::J 
~ 
~ 
W 
:s 
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TITLE: NAVAL AIR STATION WHITING FIELD 
BORING NO. NIA 

~ CLIENT:SOUTHNAVFACENGCOM 

I LOG of WELL: WHF -16-40 

PROJECT NO: RI PHASE IIA 

COMPL TO: 02/18/93 
.. 

r 

CONTRACTOR: Groundwater Protection Inc. DATE STARTED: 02/02/93 

METHOD: MUD ROT. CASE SIZE: 6" G 2" SCREEN INT.: 109-119 FT PROTECTION LEVEL; 0 

TOC ELEV.: 52.95 FT. MONITOR INST.: OVA TOT DPTH: 121FT. DPTH TO i 14.16 FT. 

LOGGED BY: M. Alvarez WELL DEVELOPMENT DATE: 

UJ 
:I: UJ 
I- ...: LABORATORY i 
~ u.. SAMPLE 10. ~ 

>­
II: 
UJ 
> o 
u 

U 
~­Q"E 
II)Q. 
oQ. 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

87-

92-

97-

102-

107-

112-

117-

122-

II) 

~ 

, 12/24 

~-
UJ 
:I: 

, 24/24 0 

, 22/24 0 

, \8/24 2 

, 23/24 2 

, 06/24 0 

Continued from PAGE 2 

SAND - purple to brown, fine to medium, poorly 
graded. wet. 

SAND - tan to purple. fine. poorly graded. 

SAND - tan to greyish brown, fine, poorly graded. 
wet. some coarse at 90 ft. 

SAND - tan to purple, fine. poorly graded. wet. 

SAND - tan to yellowish orange, fine, poorly graded. 
wet. some coarse. 

Same As Above. 

'

SAND - greyish purple, yellow bands. fine, poorly 
20/24 --- graded, wet. 

'

SAND - yellowish orange, fine to medium, poorly 
07124 --- sorted to 119 ft., over 3 in. of purple angular gravel, 

over 9 in. of CLAY, grey. tight. highly plastic, stiff. 

u 
i::j .... 
00 
.... (1) 
ox 
:1:>­
~II) .... 

SITE: 16 - Wastewater PIt. 

II) 
II) 
~ .... 
u 
.... 
(5 
II) 

SP 

SP 

SP 

SP 

SP 

SP 

SP 

SP 

CL 

BLOWS/6-IN 

4.8,10.14 

15.26.22.11~ 

14,18,18,IS 

13,23,22,24 

13,17.27,2\9 

5.4,3,3 

DROP ::=:,.: 
~ 
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TITLE: NAVAL AIR STATION WHITING FIELD I LOG of WELL: WHF -16-45 

CLIENT:SOUTHNAVFACENGCOM 

CONTRACTOR: Groundwater Protection Inc. DATE STARTED: 02/03/93 

METHOD: HSA 

TOC ELEV.: 54.92 FT. 

LOGGED BY: N. Haglin 

~ ...: LABORA TORY ~ 
~ u.. SAMPLE 10. ~ 

5- , 
10- , 
15- , 
20-

25-

30-

35-
. 

40-

0 

18/24 0 

12124 0 

22124 0 

CASE SIZE: 2" SCREEN INT.: 5-20 FT 

MONITOR INST.: OVA TOT OPTH: 21FT. 

WELL DEVELOPMENT DATE: 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

SIL TV SAND - fine, ash, glass, and metal. 

SIL TV SAND - reddish brown, fine, poorly graded 
with a 2" lens of light grey sandy clay at 5 ft. bls, 
moist. 

Same as above, grey Silty lenses at depth. 

Same as above, tan to reddish brown, saturated. 

u 
G ..... 
0 0 
..... eD 
0% 
:c>­
.... VI 
:: 

//. /;; l.> //. 
/. . 

I,//. /-.-
/. //. /. . 

1,/ /. /;; 
/. //. 
/. . 

BORING NO. 

PROJECT NO: RJ PHASE IIA 

COMPLTD:02/04/93 

PROTECTION LEVEL: 0 

DPTH TO i 16.66 FT. 

SITE: 16 - Open Disposal/Burn Area 

VI 
VI 

'" d 
..... o 
VI 

SM 

SM 

SM 

BLows/a-IN 

6,9,12,14 

15,17,20,24 

7,16,17,15 

2,4,5,7 

: 

: 
:.r- .: 
: 

: 
: 

: 

::r- .; 
:'.r- .: 

: 

: 

: 

: 
: 

: 

i 

'C;::: 
~ 
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TITLE: NAS Whiting Field I LOG of WELL: WHF-16-6S BORING NO. 

f::_IENT: SOUTHNAVF ACENGCOM 

CONTRACTOR: ABB Environmental Services DATE STARTED: 04/26/96 

PROJECT NO: 0:2S34.0Sl 

COMPLTD: 04/26/86 

METHOD: Hollow Stem Auger 

TOC ELEV.: 56.57 FT. 

LOGGED BY: J. Beauchamp 

J: UJ 
~ ,...: LASaRA TORY ~ 
~ l.L. SAMPLE!O. ~ 

1-

2-

3-

4-

5-

6-

7-

8-

9-

10-
) 
11-

12-

13-

14-

15-

16-

17-

18-

19-

20-

21-

22-

23-

24-

25-

26-

27-

28-

29-

30-

>­
a: 
UJ 
> 
o 
u 
UJ 
a: 

UJ 
U .. -a.. E 
In "'­
o "'­.. -
UJ 
J: 

o 

CASE SIZE: 2 inChes SCREEN INT.: 15 feet PROTECTION LEVEL: [I 

MONITOR INST.: OVA TOT DPTH: 25FT. 

WELL DEVELOPMENT DATE: 4/26/96 ' 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Fine SAND, some silt, mOist, light orange. 

Silly fine SAND, light orange, camp. 

CLAYEY SILT, wet, dark gray. 

SILTY CLAY, some silt, wet, moderate g:ay. 

As above, mOist, light gray. 

SILT. some clay. loose. mOlsl, light gray. 

CLA Y, some silt, Or y, light gr ay 

Fine SAND, some sill, mOist, light gray. 

Fine SAND, some sill, moist, greenish orange. 

DPTH TO ~ FT. 

SITE: 16 

U In 
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-' -,aJ U SLOWS/Ei-IN 0:;: 
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TITLE: NAS Whiting Field I LOG of WELL: WHF -16-61 BORING NO. 

CLIENT:SOUTHNAVFACENGCOM PROJECT NO: 02534.09 

CONTRACTOR: ASS Environmental Services, Inc. DATE STARTED: 04/01/96 COMPL TO: 04/01/96 

METHOD: Mud Rotary 

TOC ELEV.: 56.77 FT. 

LOGGED BY: F. Rizk 

I W 
.... ...: LASORA TORY a: 
ft u.. SAMPLE ro. ~ 
Cl ({) 

1-

2-

3-

4-

5-

6-

7-

8-

9-

10-

11-

12-

13-

14-

15-

16-

17-

18-

19-

20-

21-

22-

23-

24-

25-

26-

27-

28-

29-

30 

>­a: 
W 
> o 
u 
W 
a: 

W 
U ... -c.. E 
({) 0-
Cl 0-... -
W 
I 

CASE SIZE: 2 inches SCREEN INT.: 10 teet 

MONITOR INST.: FID TOT DPTH: 60FT. 

WELL DEVELOPMENT DATE: 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

0-2.5 Feet: Fine SAND, light oriJlge brown, wei, lillie or no fines, poorly 
graded. 

Nollogged. 

u 
G~ 
OD 
~ID 
0:::: 
:c>-.... ({) 

-' 

PROTECTION LEVEL: 0 

DPTH TO ~ FT. 

SITE: 16 
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SP 

<! .... 
<! 
Cl 
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TITLE: NAS Whiting Field 
LOG of WELL: WHF -16-61 

LIENT:SOUTHNAVFACENGCOM , 
CONTRACTOR: ABB Environmental Services, Inc. DATE STARTED: 04/01/96 

METHOD: Mud Rotary 

TOC ELEV.: 56.77 FT. 

LOGGED BY: F. Rizk 

:I: 
I- . 
0..1-
UJu.. 
Cl 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 
) 
41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 r58 
59 

60 

UJ 

LAS ORA TORY cC 
SAMPLE ro. ~ 

(fl 

UJ 
~ U a:: .. -UJ 0.. E 
> (flo. 
0 Cl 0. 
U .. -
UJ UJ 
a:: :I: 

0 

0 

CASE SIZE: 2 Inches SCREEN INT.: 10 feet 

MONITOR INST.: FlD TOT DPTH: 60FT. 

WELL DEVELOPMENT DATE: 

U 

SOIL/ROCK DESCRIPTION 
ti)..J 
00 
..JCD 

AND COMMENTS 0::0: 
:I:~ 

Continued tram PAGE 1 
>-In 
:; 

.' 

Coarse to fine SAND, well graded, minor pebbles . . . 
• • • Silty CLAY, gray, with pebbles, low plasticity. 
• • . 

I. . 
Gra~elly SAND, coarse to fine, light orange to red brown. 

PAGE 2 at WHF16-61 

BORING NO. 

PROJECT NO: 02534.09 

COMPL TO: 04/01/06 

PROTECTION LEVEL: [1 

DPTH TO V FT. 

SITE: 16 

(fl q 
(fl I-.. 
..J "" 
U SLOWS/6-IN Cl 
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..J ..J 

0 UJ 
(fl ;: 

I 
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, .' 
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.< 

sw 12,12,12,12 



TITLE: NAS Whiting Field J LOG of WELL: WHF-16-7S BORING NO . 
.. 

CLIENT:SOUTHNAVFACENGCOM PROJECT NO: 02534.0~i 

CONTRACTOR: ABS Environmental Services, Inc. DATE STARTED: 04/09/96 COMPLTO: 04/09/96 

METHOD: Hollow Stem Auger 

TOC ELEV.: 38.27 FT. 

LOGGED BY: F, Risk 

:t: UJ 
.... ,.: LASORA TOR Yo::' 
[b LL SAMPLE !D. ~ 
o (f) 

1-

2-

3-

4-

5-

6-

7-

8-

9-

10-

11-

12-

13-

14-

15-

16-

17-

18-

19-

20-

21-

22-

23-

24-

25-

26-

27-

28-

29-

30-

>­a: 
UJ 
> o 
u 
UJ a: 

UJ 
U 
<l -
c.. E 
(f) 0. 
o 0. 
<l 
W 
:t: 

CASE SIZE: 2 inches SCREEN INT.: 10 feet 

MONITOR INST.: FID TOT DPTH: 15FT. 

WELL DEVELOPMENT DATE; 4/09/96 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Medt\JII SAND, moderately sorted. some sill. wet, yellowish-orange. 

Medi\JII SAND, poorly sorted, some silt, wet, Ught yellowish orange. 

Fine SAND, pOOrly sorted, wet, light yellowish orange. 

FIne SAND. well sorted, some Silt. wet. aar .. gray. 

Note: Natural soil used as saM pack. 

u 
[!)-' 
00 
..JlD 
0::: 
:t:>-
.... (f) 

:; 

PROTECTION LEVEL: 0 

OPTH TO '4 FT. 

SITE; 16 

n 
(f) «, I (f) 0-1 
<l ",I I -' 01 U BlOWSfti-jN .....JI 
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~I (3 
en 

SP 

~ .: 
:~ r~ f" 
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TITLE: NAS Whiting Field I LOG of WELL: WHF-16-71 BORING NO. 

r;IENT: SOUTHNAVF ACENGCOM 

CONTRACTOR: ASS Environmental Services, Inc. DATE STARTED: 04/25/96 

PROJECT NO: 02534.0~1 

COMPLTD: 04/?5/9~ 

METHOD: Hollow Stem Auger 

TOC ELEV,: 38.17 FT. 

LOGGED BY: F. Risk 

I UJ 
~ ,..: LASORA TORY c: 
~ u. SAMPLE ro. ~ 

til 

1-

2-

3-

4-

5-

6-

7-

8-

9-

0-, , 
11-

12-

13-

14-

15-

16-

17-

18-

19-

20-

21-

22-

23-

24-

25-

26-

27-

8-

29-

30-

>­
a:: 
UJ 
> o 
u 
UJ 
a:: 

0/0 

UJ 
U 
« -a. E 
til 0. 
00. 
«-
UJ 
I 

CASE SIZE: 2 Inches SCREEN INT.: 10 feet 

MONITOR INST,: FID TOT DPTH: 45FT. 

WELL DEVELOPMENT DATE: 4/09/96 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Ine :lANU, pale-yellowlsn DlOWn, poor y graaea, no orgal1lcs. 

Fine SAND, poorly !Jaded, ll/'owl1Ish/black, no organics. 
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// <" '" / 

PROTECTION LEVEL: D 

DPTH TO ~ FT. 

SITE: 16 

en 
til 
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-' u SLOWS/6-IN 
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til 
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~r o 
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~ 
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TITLE: NAS Whiting Field I LOG of WELL: WHF-16-7I 

CLIENT:SOUTHNAVFACENGCOM 

CONTRACTOR: ASS Environmental Services. Inc. DATE STARTED: 04/25/96 

METHOD: Hollow Stem Auger 

TOC ELEV.: 38.17 FT. 

LOGGED BY: F. Risk 

::c LU 
>- ...: LABORA TORY ~ 
It u. SAMPLE 10. ?i 
o en 
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33-

34-

35-

36-
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48-
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60-

~ 
0: 
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> o 
U 
LU 
0: 

LU 
U 

"" -Q.. E 
en 0. 
o 0. 
",,-

LU 
::c 

CASE SIZE: 2 inches SCREEN INT.: 10 feet 

MONITOR INST.: FlO TOT DPTH: 45FT. 

WELL DEVELOPMENT DATE: 4/09/96 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Continued trom PAGE 1 

MeailJl! SAND. gayish orange. saturatea. 

Boring termlnateCI !! 45 feet below land sllface. 

U 

i3-.J 
00 
-JCD 
a~ 
::c>­
>-en 
-.J 

BORING NO. 

PROJECT NO: 02534.09 

COMPLTD: 04/25/96 

PROTECTION LEVEL: 0 

1 DPTH TO ~ FT. 

SITE: 16 
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TITLE: NAS Whiting Field 
LOG of WELL: WHF-16-70 BORING NO. 

iLIENT:SOUTHNAVFACENGCOM i PROJECT NO: 02534.0P 

CONTRACTOR: ABB Environmental Services DATE STARTED: 04/26/96 COMPL TO: 04/26/9l; 

METHOD: Mud Rotary 

Toe ELEV.: 38.05 FT. 

LOGGED BY: J. Beauchamp 

J: W 
I-- ,...: LASORA TORY ~ 
fu u.. SAMPLE IO. ~ 
Cl en 

1-

2-

3-

4-

5-

6-

7-

8-

9-

.... 10-
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14-

15-

16-

17-

18-
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22-

23-

24-

25-

26-

27-

28-

29-

30-

>­a:: 
W 
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u 
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W 
U .. -n.. E en c. 
Cl c. .. 
W 
J: 

o 

o 

o 

CASE SIZE: 2 inch SCREEN INT.: 10 feet 

MONITOR INST.: FID TOT DPTH: 75FT. 

WELL DEVELOPMENT DATE: 4/26/96 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

u 
(5--, 
00 
--,CD 
0::;: 
I>­
I--IIl 
::; 

I PROTECTION LEVEL: [I 

I DPTH TO ¥ FT. 

I SITE: 16 

en 
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en 

SP 

SM 

BLOWS/6-IN 
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TITLE: NAS Whiting Field I LOG of WELL: WHF -16-70 BORING NO. 

CLIENT:SOUTHNAVFACENGCOM PROJECT NO: 02534.09 

CONTRACTOR: ABB Environmental Services DATE STARTED: 04/26/96 COMPLTD:04/26/96 

METHOD: Mud Rotary 

TOC ELEV.: 38.05 FT. 

LOGGED BY: J. Beauchamp 

:1: UJ 
I- ,..: LASaRA TOR Y a::' 
ft u. SAMPLE ID. :i 
Cl ({l 

31-

32-

33-

34-
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36-
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44-

45-

46-

47-

48-

49-
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54-
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58-
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60-

>­cr: 
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> o 
u 
UJ 
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UJ 
u 
..: -a.. E 
(1)0. 
Clo. ..:-
UJ 
:1: 

a 

o 

o 

CASE SIZE: 2 inch SCREEN INT.: 10 feet 

MONITOR INST.: FlO TOT DPTH: 75FT. 

WELL DEVELOPMENT DATE: 4/26/96 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Continued fr am PAGE 1 
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PROTECTION LEVEL: D 

DPTH TO '.i FT. 

SITE: 16 
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TITLE: NAS Whiting Field 
LOG of WELL: WHF -16-70 

pENT: SOUTHNAVF ACENGCOM 

CONTRACTOR: ABB Environmental Services DATE STARTED: 04/26/96 

METHOD: Mud Rotary 

TOC ELEV.: 38.05 FT. 

LOGGED BY: J. Beauchamp 

:c LU 
I- ...: LAS ORA TORY 0: 
[b u. SAMPLE lD. :i 
Cl (I) 

61 
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u 
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UJ 
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<t­
o.. E 
(1)0-
ClO-... -
UJ 
:r 

o 

o 

o 

CASE SIZE: 2 inch SCREEN INT.: 10 feet 

MONITOR INST.: FJD TOT DPTH: 75FT. 

WELL DEVELOPMENT OA TE: 4/26/96 

SOIL/ROCK DESCRJPTJON 
AND COMMENTS 

Continued fr am PAGE 2 

SAND, orange-pink medium grained, poorly gradled, nQ organics. 

Boring terminated Ii' 75 leet below land sur lace. 

PAGE 3 of WHF16-70 A8 
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TITLE: NAVAL AIR STATION WHITING FIELD 

I LOG of WELL: N/ A I BORING NO. TEST PIT 16-01A-8 

CLIENT: SOUTHNAVFACENGCOM PROJECT NO: RI PHASE IJA 

CONTRACTOR: UXB INC. DATE STARTED: 10/4/92 COMPLTD: 10/4/92 

METHOD: BACK HOE CASE SIZE: N/ A SCREEN INT.: NI A PROTECTION LEVEL: 0 

TOC ELEV.: FT. FT. MONITOR INST.: FIO.LEL.RM TOT DPTH: 12FT. DPTH TO 'ii FT. 

LOGGED BY: WELL DEVELOPMENT DATE: 10/13/92 SITE: 16 

>- w u (I) ..: 
w cr: U (3...J 

(I) t-
I ..:- ..: 
t- . METHANE ...J W a.. E SOIL/ROCK DESCRIPTION 00 ...J 

..: 
a..t- a.. > (I) Cl. ...J[!J u BLOWS/6-IN 0 
wu. (ppm) ::<: 0 o Cl. AND COMMENTS 0::<: ...J 
0 

..: U ..:- I>- ...J ...J 
(I) W W t-en 0 w cr: I ...J (I) 3: 

SP 
0 0 SAND - Reddish orange, fine to medium with metal debris 

1-
0 SAND - light yellow to orange, medium to fine samd - general 

construction debris 

2-
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0 Clay layer Ian 

/ / / ML 
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8- ---- CH -::=-::=-: ----1----r=-==-=-
r=-==-=-----9- While CLAY 1----
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r=-==-=-----10-

Test pillerminaled 

11- .~ 
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TITLE: NAVAL AIR STATION WHITING FIELD I LOG of WELL: N/ A 

r ~LIENT: SOUTHNAVF ACENGCOM 

~ONTRACTO~ UX8 INC. 

METHOD: BACK HOE 

TOC ELEV.: FT. FT. 

LOGGED 8Y: 

UJ :r: ... . METHANE -l 
a.. a.. ... ::E UJl.L. (ppm) <t a rn 

1-

2-

35 
150 

3-

:r 
0: 
UJ 
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0 
u 
UJ 
0: 

UJ 
U 
<t -a.. E 
rn c. 
oE: 
<t 
UJ 
:r: 

25 
20 

DATE STARTED: 10/4/92 

CASE SIZE: NI A SCREEN INT.: N/ A 

MONITOR INST.: FIO.LEL.RM TOT DPTH: 12F T. 

WELL DEVELOPMENT DATE: 10/13/92 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

CLAYEY SAND - yellow orange, fine to medium. Broken bollIes 

u 

86 
-lCD 
O::E 
:r:>­... rn 
::i 

Ijj; 
// 
// --------------- / / / 

CLAYEY SAND - yellowish orange, Burned material, broken bot lies, 

metal debris, cans etc. 

As above 

// .. / 
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1.000 2,500 As above 
/ // 
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/ // 

... .4-
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7-

8-

9-

10-

Il-

12-

0 500 ~hite CLAY mollied with yellow/orange,burned material, broken botlles 

metal debris,cans and galvanized pipe. 

~hite CLAY with fill material 

Test pit terminated 

80RING NO. TEST PIT 16-02A-B 

PROJECT NO: RI PHASE JIA 

COMPL TO: 10/4/92 

PROTECTION LEVEL: (I 

DPTH TO S FT. 

SITE: 16 
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TITLE: NAVAL AIR STATION WHITING FIELD I LOG ot WELL: N/ A BORING NO. TEST PIT 16-03A-B 

CLIENT: SOUTHNAVFACENGCOM PROJECT NO: RI PHASE IIA 

CONTRACTOR: UXB INC. DATE STARTED: 10/4/92 COMPLTD: 10/4/92 

METHOD: BACK HOE 

TOC ELEV.: FT. FT. 

LOGGED BY: 

>-
W 0: 

I 
I-- . METHANE -' w 
0..1--

a.. > 
wLL. (ppm) ::::: 0 

e< U 0 (I) w 
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w 
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a.. E 
(I) a. 
o a. 
e< 
w 
::r: 

0 

CASE SIZE: N/ A SCREEN INT.: N/ A 

MONITOR INST.: FIO.LEL.RM TOT DPTH: 12FT. 

WELL DEVELOPMENT DATE: 10/13/92 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

TopSOil to dark brown clay 

50 Black CLAY with charred material 

20000 While CLAY. Burned matellal, metal degris, cans, broken bottles 

10 Black clay 

Test pit terminated 

PAGE 1 of 1603AB 
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r 
TITLE: NAVAL AIR ST A nON WHITING FIELD I LOG of WELL: N/ A 

':LIENT:SOUTHNAVFACENGCOM 
I 

CONTRACTOR: UXB INC. 

METHOD: BACK HOE 

TOC ELEV.: FT. FT. 

LOGGED BY: 

>- w 
w a: u 

J: <t -..... METHANE ...J w 0.. E 
0.. .... a. > en Cl. 
wlJ.. (ppm) 

::;: 0 o Cl. <t U 0 en w 
<t-
w a: J: 

o 
1-

o 

2-

60 

3-

4-
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7-

8-

9-

10-

11- o 

DATE STARTED: 10/4/92 

CASE SIZE: N/ A SCREEN INT.: N/ A 

MONITOR INST.: FIO.LEL.RM TOT DPTH: 12F T. 

WELL DEVELOPMENT DATE: 10/13/92 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Top soil organic material 

Tan CLAYES SandI saturated Charred material, burned metal, 10-galion 

cans 

CLAY-saturated, observed wire bundles 

Tan CLAY saturated. observed fill mateflal 

Grey to tan CLAY 
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BORING NO. TEST PIT 16-04A-B I 
PROJECT NO: RI PHA SE II A 

COMPL TO: 10/4/92 
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TITLE: NAVAL AIR ST A nON WHITING FIELD I LOG of WELL: N/ A 

CLIENT:SOUTHNAVFACENGCOM 

CONTRACTORUX8 INC. 

METHOD: BACK HOE 

TOC ELEV.: FT. FT. 

LOGGED BY: 

>- w 
w a: u 

::c « -..... . METHANE ....l w Cl. E 
Cl. ..... 0.. > (flo. 
wiJ.. (ppm) :::!: 0 Clo. « U 
Cl (fl w 

«-
w a: ::c 

o 
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50 100 
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BORING NO. TEST PIT 16-05A-8 

PROJECT NO: RI PHASE lIA 

DATE STARTED: 10/4/92 COMPL TO: 10/4/92 

CASE SIZE: N/ A SCREEN INT.: N/ A 

MONITOR INST.: FIO.LEL.RM TOT DPTH: 12FT. 

WELL DEVELOPMENT DATE: 10/13/92 

SOIL/ROCK DESCRIPTION 
AND COMMENTS 

Top sOil- organic matter dark brown to black 
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PROTECTION LEVEL: 0 

DPTH TO S FT. 

SITE: 16 
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C _la_y_ey_S_an_d_-_ta_n ______________ 1 / / / ML 

Clayey SAND yellowish orange to tan burned debris - metal. cans, 

bottles. ash. ecl. 

Test pit terminated 
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TITLE: NAVAL AIR ST A nON WHITING FIELD I LOG of WELL: NI A 

r 'CLIENT: SOUTHNA VF ACENGCOM 

CONTRACTOR: UXB INC. 

METHOD: BACK HOE 

TOC ELEV.: FT. FT. 

LOGGED BY: 

>- lJJ 

lJJ a: U 
I « -..... METHANE -' lJJ 0.. E 
0.. .... 0.. > UJ 0. 
lJJLL (ppm) ::!:: 0 o 0. « U 0 UJ w «-
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DATE STARTED: 10/4/92 

CASE SIZE: N/ A SCREEN INT.: NI A 

MONITOR INST.: FIO.LEL.RM TOT DPTH: 12FT. 

WELL DEVELOPMENT DATE: 10/13/92 

Top soil 

SOIL/ROCK DESCRIPTION 
ANO COMMENTS 

SAND yellow/orange metal debris, bottles. etal pipe, cans, springs, 

Engne parts, Air Craft parts, charred parts 

CLAY yellowish orange No debris 

T an Clayey SAND with debris as above 

Test pit terminated 
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BORING NO. TEST PIT 16-06A-B 

PROJECT NO; RI PHASE IrA 

COMPLTD: 10/4/92 

PROTECTION LEVEL: 0 

DPTH TO '¥ FT. 
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APPENDIX D 

SOIL ANALYTICAL DATA 



~~. --------------------------------~N~a-v~al~A~ir~S-ta-t~i-on~W~hl~·-~\.~F~ie~l~d-,~M~i~lt~o~n,~F~lo~r~i-.da-----------------------------------I~ 
--) Site 16 Subs.~~Alce Soil Data __ ) 

lab Sample Number: 
Site 

locator 
Collect Date: 

Cl·~· •• ·J~lAt·IL~S· ••• ~oI·~~ •••• "· •••• :· ••..••..... '. 
Ch loromethane' ... 
Brornomethane .' 
Vinyl chloride 
Chloroethane . 
Methyleriechloricie 
Acetorle :: '.' .•. 

. Carbon diSul fide 
1,1-Dichloroethene' 

. 1,1-Dichloroethane 
1~2-Dichloroethene (total) 
Chloroform 

.1,2-0ichloroethane·· 
.2~Butanone 

1,1,1 "Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1,2-0ichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Oibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
trans~1,3-0ichloropropene 
Bromoform ...•...•.............. " .... 
it"Methyl ~ 2"pentanorie .' 
2Hlextinone .... ' ...••......... ' .. 

·i~~~~:lO~~.:thenei ....• < ... 
1,1,2,2~Tetrachloroethiilne 

.... Chlorobenzene . . . .. 
Ethylbenzene< .•... 
Styrene.. . ..•..... '. 

.Xylenes (total) ..••.. 
.. .... '< .", ...... -: ..... : ............ . 

ClP~EM 1 VClLATfL~s~~~ .•.. '. 
:···t~:t2t~M~~Jet~~I)~th~r< 

2~ChlorophenOl ..... '. ". 
1,3,Oichlorobenzene 

·.::1A-Dich.lor~nzene .... 
1,2-Dichlorobenzene ........ . 

ug/kg 

VALUE 

22891006 
WHITING 

16SS0201 
04-0CT-92 
QUAL UNITS Dl 

11 U 
11 U 
11 U 

.11 U 
120 UJ 
130 UJ 
26 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
1 J 

11 U 
11 U 
11 U 
11 U 
11 J 

ug/kg 11 
ug/kg 11 
ug/kg 11 
ug/kg 11 
ug/kg 11 
ug/kg 11 
ug/kg 11 
ug/kg 11 
ug/kg 11 
ug/kg 11 
ug/kg 11 
ug/kg 11 
ug/kg 11 
ug/kg 11 
ug/kg 11 
ug/kg 11 
ug/kg11 
ug/kg 11 
ug/kg 11 
ug/kg 11 
ug/kg 11 
ug/kg 11 
ug/kg 11 
ug/kg 11 
ug/kg 11 
ug/kg 11 
lIg/kg 11 
ug/kg 11 

. ug/kg 11 
ug/kg 11 
ug/kg 11 
ug/kg 11 
ug/kg 11 

370 U ug/kg 370 
370 U ug/kg .. 370 
370 U US/kg 370 
370 U O9/kg 370 
370 U ug/kg •... 370 

..•. 370 U O9/kg .. 370 

Yii~~iijiii";t 
.. ..370 U US/kg.. ••••• 370 

···········370UJ US/kg '370 
··········3700 ···:U9/k9: ' •• / .• ·370 

:i~~~J'.. . ugug' //kkg9 i.\ 33~OO .• 
/·370 U .:. ' .. US/kg '<370 > 370 UJ US/kg ... .•. . .. 370 

." 370 U • .ug/kg 370 
370. U US/kg 370 

.• ': HexachLoroethane:: ••• :: .... i ::., .:: ... 

..•• ~~'*!~tlt,/; 

VALUE 

22897001 
WHITING 

16SS0302 
04-0CT-92 
QUAL UNITS 

11 U ug/kg 
11 U ug/kg 
11 U ug/kg 
11 U ug/kg 
31 UJ ug/kg 
11 UJ ug/kg 
5 J ug/kg 

11 U ug/kg 
11 U ug/kg 
11 U ug/kg 
11 U ug/kg 
11 U ug/kg 
11 U ug/kg 
11 U ug/kg 
11 U ug/kg 
11 U ug/kg 
11 U ug/kg 
11 U ug/kg 
11 U ug/kg 
11 U ug/kg 
11 U ug/kg 
11 U ug/kg 
11 U ug/kg 
11 U ug/kg 
11 U ug/kg 
11 U ug/kg 
11 U ug/kg 
11 U ug/kg 
11 U ug/kg 
11 U ug/kg 
11 U ug/kg 
11 U ug/kg 
3 J ug/kg 

370 UJ ug/kg 
370 U ug/kg 
370 U ug/kg 
370 U ug/kg 
370 U ug/kg 
370 U ug/kg 
370 U ug/kg 
370 U ug/kg 
370 U ug/kg 
370 U ug/kg 
370 U ug/kg 
370 U ug/kg 
370 U ug/kg 
370 U US/kg 
370 U ug/kg 

Dl VALUE 

22898001 
WHITING 

16SS0403 
11-SEP-92 
QUAL UNITS Dl 

........................... . .. : .... -:.:-:-:.-:-:-: ... :- .. :-:-:-.......... :-............... :.:. 

370< ........... ~.......>\i~j~~... ......... . 
370 .• ' .> ....< us/kg...· 
370 . '. ........ ..... .-' '.' uu/kg/ '. 
370· ::>.>. "i' . '. :ug/kg .•. :-:.: 
370.· •.• · ......•.... ~< .... > ..• ug/kg···· 

~~g •.•••..•.•..•.• .•.• : •...........•.•... ; •.. : •.•....•.•..••..•. E~~·.···\·.· •.. · .... ··.· .... ·· .. · ........ . 
370}·;··~> .... /k' . ..... . ... . . 

~~'.:i{:. :us' ///~k:g.· •• • .• · .•• j.· •.•. i.· ...•.••... · •. r..... <> .' 
3
3
7
7
0
0

/.:,<, <» ........ ;;;.... ...• . UU/kg ... ·· . 
. "::-:.<i.:>: .. ' 

37t) .. ' •... US/kg> ... 
370 ug/kg 

VALUE 

22898001 
WHITING 

16SS0403 
05-0CT-92 
QUAL UNITS 

12 U ug/kg 
12 U ug/kg 
12 U ug/kg 
12 U ug/kg 

150 J ug/kg 
150 UJ ug/kg 

13 ug/kg 
12 U ug/kg 
12 U ug/kg 
12 U ug/kg 
12 U ug/kg 
12 U ug/kg 
12 UJ ug/kg 
12 U ug/kg 
12 U ug/kg 
12 U ug/kg 
12 U ug/kg 
12 U ug/kg 
12 U ug/kg 
12 U ug/kg 
12 U ug/kg 
12 U ug/kg 
12 U ug/kg 
12 U ug/kg 
12 U ug/kg 
12 U ug/kg 
12 U ug/kg 
12 U ug/kg 
12 U ug/kg 
12 U ug/kg 
2 J ug/kg 

12 U ug/kg 
7 J ug/kg 

400 U ug/kg 
400 U ug/kg 
400 U ug/kg 
400 U ug/kg 
400 U ug/kg 
400 U ug/kg 
400 U ug/kg 
400 UJ ug/kg 
400 U ug/kg 
400 UJ O9/kg 
400 U ug/kg 
400 UJ ug/kg 
400 UJ ug/kg 
400 U ug/kg 
400 U ug/kg 

Dl 

12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
1.2 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 

400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 



Lab Sample Number: 
Site 

Locator 
Col Lett Date: 

bis(2-Chloroethoxy) methane 
2; 4.-0 i ch loropheJiOl 
1 ~t;4-Tr'ichlo ... obenzehe· 
Naphthalene ........ . 
4-Chloroani line· .. . 
Hexachlorobutadiene 
4-chLoro-3-methylphenol· 
2-Methylnaphthalene.. . 
Hexachlorocyclopentadiene 

····2,4,6-Trichlorophenol 
2;4,5-Trichlor'ophenol 

. 2-chloronaphthalene 
2-Nitroanil ine 

.... Oiniethylphthalate . 
... Aceoap/lthylemf . 
. 2;6~[)initrotoluene. 
'·:3-Nitroimi line •.. . 

Acenaphthene . 
.... 2,4-0initrophenol 

4-Nitrophenol . 
Olbentofuran 
2,4-0initrotoluene ... 
Olethylphthalate ... . .. 
4-Chlorophenyl-phenylether 
Fluorene 

..• 4-Nitroanil ine ... .. 
.. 4 r6~O i oi tro- 2~rnethylpheriol 
N~NitfOsOdiphenylamine 

·•· .• 4 .. BromOpheiwl~phenylether 
......•• Hexach lorobenZene .. 
..... Pentachlorophenol •. 
•• Phenanthrene 
: Anthracene . 

Carbazole ............•. 
Of -n-butylphthalate. 

.······.·:~~~::F~.th~late •..•.•.••••••••.•••.•...... 

3~3"Dichlorobeniidil'le ... 
... Benzo (a) anthracene 
.. ·Chrysene .••.•...••..••.•.....•..•.•.•..••..•••..• 

..••.. bis(2"EthYlhe~;d p/lthalate 
o i-n"oCtylphthiilate· .. 

.•• Benzo Cb).·fluoranthene 
•.... Benzci (k)fltioranthene·· 

·········.~~~(N,rr3miW;~~·· ... . 
Dibenzo <8ih) anthracetle .. . 

..•••.. Benzo (g~h,i tperylitr\e>: . 

Cl~PESTJ C;IDE~;;~Ei$ 96"sW>··· 
.lpha .. SHC .. ·•· .... ..... . 

.................. . · •• ij,:i .• : 
ug/kg 

VALUE 

22891006 
WHITING 

16550201 
04-0CT-92 
QUAL UNITS 

370 U ug/kg 
370 U ug/kg 
370 U ug/kg 
39 J ug/kg 

370 U ug/kg 
370 U ug/kg 
370 U ug/kg 
39 J ug/kg 

370 U ug/kg 
370 U ug/kg 
900 U ug/kg 
370 U ug/kg 
900U ug/kg 
370 U ug/kg 
370 U ug/kg 
370 UJ ug/kg 
900 U ug/kg 
370 U ug/kg 
900 U ug/kg 
900 U ug/kg 
370 U ug/kg 
370 UJ ug/kg 
370 U ug/kg 
370 U ug/kg 
370 U ug/kg 
900 U ug/kg 
900 U ug/kg 
370 U ug/kg 
370 U ug/kg 
370 U ug/kg 
900 U ug/kg 

58 J ug/kg 
370 U ug/kg 
370 U ug/kg 
370 UJ ug/kg 
120 J ug/kg 
77J ug/kg 

·370 UJ ug/kg 
370 U ug/kg 

·370 U us/kg 
370 U ug/kg 
370 UJ ug/kg 
370 U ug/kg . 
370 U ug/kg 
370 UJ ug/kg 
370 U ug/kg 
370U ug/kg ... 

Naval Air Station Whiting Field, Milton, Florida 
Site 16 Subsurface Soil Data 

22897001 
WH IT ING 

16550302 
04-0CT-92 

DL VALUE QUAL UNITS DL VALUE 

370 370 U ug/kg 
370 370 U ug/kg 
370 370 U ug/kg 
370 370 U ug/kg 
370 370 U ug/kg 
370 370U ug/kg 
370 370 U ug/kg 
370 370 U ug/kg 
370 370 U ug/kg 
370 370 U ug/kg 
900 910 u ug/kg 
370 370 U ug/kg 
900 910 u ug/kg 
370 370 U ug/kg 
370 370 U ug/kg 
370 370 U ug/kg 
900 910 U ug/kg 
370 370 U ug/kg 
900 910 UJ ug/kg 
900 910 U ug/kg 
370 370 U ug/kg 
370 370 U ug/kg 
370 370 U ug/kg 
370 370 U ug/kg 
370 370 U ug/kg 
900 910 U ug/kg 
900 910 U ug/kg 
370 370 U ug/kg 
370 370 U ug/kg 
370 370 U ug/kg 
900 910 U ug/kg 
370 370 U ug/kg 
370 370 U ug/kg 
370 370 U ug/kg 
370 370 UJ ug/kg 
370 370 U ug/kg 
370 370 U ug/kg 
370 370 U ug/kg 
370 370 UJ ug/kg 
370 370 U ug/kg 
370 370 U ug/kg 
370 370 U ug/kg 
370 370 U ug/kg 
370 370 U ug/kg 
370 370 U ug/kg 
370 370 U ug/kg 
370 370 U ug/kg 

··370U ug/kg ... 370 370 U ug/kg 
···.370 U ug/kg 370 370 U ug/kg 

1.9 U us/kg 1.9 1.9 UJ ug/kg 

\ ) 

22898001 
WHITING 

16550403 
11-SEP-92 
QUAL UNITS DL VALUE 

22898001 
WHITING 

16550403 
05-0CT-92 
QUAL UNITS 

400 U ug/kg 
400 U ug/kg 
400 U ug/kg 
400 U ug/kg 
400 U ug/kg 
400 U ug/kg 
400 U ug/kg 
400 U ug/kg 
400 U ug/kg 
400 U ug/kg 
980 U ug/kg 
400 U ug/kg 
980 U ug/kg 
400 U ug/kg 
400 U ug/kg 
400 U ug/kg 
980 U ug/kg 
400 U ug/kg 
980 U ug/kg 
980 U ug/kg 
400 U ug/kg 
400 U ug/kg 
400 U ug/kg 
400 U ug/kg 
400 U ug/kg 
980 U ug/kg 
980 U ug/kg 
400 U ug/kg 
400 U ug/kg 
400 U ug/kg 
980 U ug/kg 
400 U ug/kg 
400 U ug/kg 
400 U ug/kg 
400 UJ ug/kg 
400 U us/kg 
400 U ug/kg 
400 UJ ug/kg 
400 U ug/kg 
400 U ug/kg 
400 U ug/kg 
400 UJ ug/kg 
400 U ug/kg 
400U ug/kg 
400U ug/kg 
400 U ug/kg 
400 U ug/kg 
400 U ug/kg 
400 U us/kg 

us/kg 

DL 

400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
980 
400 
980 
400 
400 
400 
980 
400 
980 
980 
400 
400 
400 
400 
400 
980 
980 
400 
400 
400 
980 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 

" 
) 



=>~----------------------------------N-a-va~l--A~ir--St-a-t~io-n--Wh~i ~~F~i-e~ld~,~M~i~l~to-n-,-F~l~o-r~id~a--------------------------------­
Site 16 Subsurface Soil Data 

Lab Sample Number: 

beta-BHe .. 
·delta~BHC 

ganina'-BHC (Li;-.dane) 
Heptachlor ,.... . .. 
Aldrin·<, .. ,. 
Heptachlorepoxide 
Endosul fan I .. . 

.·.Dieldrir'l 

... 4,4"DDE .. · .• · .• ···· 
" Endriri' 
..•..••. Endosulfan II 

4,4~DDI) ... , ............. , ... . 
· .. Endosulflinsul fate· 

4,4-DDT . 
.. , Methox.ych lcir 
.. Endrin ketone. 

Endrin aldehyde 
·'·' •• illpha-Chlordane 
. gamma-chlordane 

Toxaphene ... 
.. Aroclor;.1016 

Aroclor-1221 
Aroclor-1232 
Aroclor-1242., 
Aroclor-1248 

., .. Aroclor-1254 .. 
··Aroclor~1260·· ....................... '. .... . .... ,", 

C[P~ETALSA~D C:l'/I.~i~E .. 
.. >AllMrii mlli·· .. •• ' •••• :~!!:~~ ••••••••. , ...... ,' ....... . 
... Barilln .. 
. Bery II i lin, ,. 
.. Cadni lin ...... . 

Calcilln. 
Chromh.in ... 
CObalt 

.",.,.~~t 
.. Lead 

Magnesh.ni 
Manganese 

.... Mercury 
Nfckel·· .. . ........ .... . .. . 

., .. Potasii i l.Ii(i· ., .....•..• ,,: .. ' .. '., .. 
';tl:~~,i.i. ',., .... , . 

.•..... SOdiilti· 
' •.••. Thall iun , ..... , ..... 
., Van8diui(·{·······,· 

Z f nc:(:' .. , ..... , ... 

Site 
Locator 

Collect Date: 

mg/kg 

22891006 
WHITING 

16SS0201 
04-0CT-92 

VALUE QUAL UNITS DL 

1.9 U ug/kg 1-9 
1.9 U ug/kg 1.9 
1.9 U ug/kg 1.9 
1.9 U ug/kg 1.9 
1.9 U ug/kg 1.9 
1.9 U ug/kg 1.9 
1.9 U ug/kg 1.9 
1.6 J ug/kg 3.7 
1.8 J ' ug/kg 3.7 
3.7 U ... ug/kg 3.7 
3.7 U ug/kg 3.7 
2.2 J ug/kg 3.7 
3.7 U ug/kg 3.7 
3.7 U ug/kg 3~7 

19 U ug/kg 19 
3.7 U ug/kg 3.7 
3.7 U ug/kg 3.7 
1.9 U ug/kg 1-9 
1.9 U ug/kg 1.9 
190 U ug/kg 190 
37 U ug/kg 37 
75 U ug/kg 75 
37 U ug/kg 37 
37 U ug/kg 37 
37 U ug/kg 37 
37 U ug/kg 37 
37 U ug/kg 37 

17000 O19/kg . 40 
2.5 J O19/kg 12 
2.7 O19/kg 2 
36 J O19/kg 40 

.18 j O19/kg 1 
2.4 J O19/kg 1 
877 J O19/kg . 1000 

16.6 O19/kg 2 
1.1 J O19/kg 10 

16.2 O19/kg 5 
···8440 O19/kg 20 

74.6 O19/kg 1 
243 J O19/kg 1000 

93.1 O19/kg 3 
.29 J O19/kg .1 
4.4 J mg/kg 8 
258 J 1119/kg 1000 

4"'· It mg/kg • • , u . , 
.79 J O19/kg 2 
243 J mg/kO· 1000 

. .• 35 U O19/kg. 2 
25 . O19/ko 10 

122 O19/kg 4 

22897001 
WHITING 

16SS0302 
04-0CT-92 

VALUE QUAL UNITS DL 

1_9 UJ ug/kg 
1.9 UJ ug/kg 
1.9 UJ ug/kg 
1.9 UJ ug/kg 
1.9 UJ ug/kg 
1.9 UJ ug/kg 
1.9 UJ ug/kg 
3.7 UJ ug/kg 
3.7 UJ ug/kg 
3.7 UJ ug/kg 
3.7 UJ ug/kg 
3.7 UJ ug/kg 
3.7 UJ ug/kg 
3.7 UJ ug/kg 

19 UJ ug/kg 
3.7 UJ ug/kg 
3.7 UJ ug/kg 
1.9 UJ ug/kg 
1.9 UJ ug/kg 
190 UJ ug/kg 
37 UJ ug/kg 
76 UJ ug/kg 
37 UJ ug/kg 
37 UJ ug/kg 
37 UJ ug/kg 
37 UJ ug/kg 
37 UJ ug/kg 

15400 mg/kg 
2.4 U O19/kg 
1.5 J mg/kg 
35 J O19/kg 

.21 J O19/kg 

.67 U O19/kg 
254 J O19/kg 

10.5 O19/kg 
1.2 J O19/kg 
4.8 J O19/kg 

6670 O19/kg 
6.8 O19/kg 
293 J O19/kg 
231 O19/kg 
.43 J O19/kg 
4.4 J mg/kg 
153 U 1119/kg 
.47 U _111_ 

1I~''''tiI 
.46 U O19/kg 
207 J O19/kO 
.36 U O19/kg 

19.1 1119/kg 
10.6 J 1119/kg 

VALUE 

22898001 
WHITING 

16SS0403 
"-SEP-92 
QUAL UNITS DL 

1.9 ....••. ug/kg ... 
1 .9 .... · ........... ' "<'. - .- . ug/kg .i:::::::: ': 
1.9 ... ·.ug/k9 
1 .9 ..••.•.•.....• '.'...... . .. ' •••........•••.• U9/k~ .... . 
1 .9. . ... , ... , .. ug/kg ..... . l: ~ •.•••• , •. , ...... ,. ' .... "'.' .... j:":.,,~:~~i.· 
3 • 7· .:",. ':::::':::::,::::: :':.::" ~,:,::: <:::::.:" ::: ug/kg :,::' ,',,' '." . , 
3.7 . ...... ·ugik!i/ .. 

i ~ ~.' ••.• ,'iii :ii~~!ijii i" " 
19.. . .......•..•..•..• :; ·········.·.ug/kg\··· 

3.7 •.••. • .., ..... ~" •.• :, .• ug/kg •• ' •. ' •• , .• 
3. t············· ·.·.·ug/kg\.··. 
1.9· .. , ........... ·· .... ug/kg, ....... · .. 
1.9'··'· . /k·· 
190··· .•... .. ····~:/k: 
37./· •.. ug/kg . 
7fL" •.. ug/kg.. . 
37·< •.•...•...••• >.... ug/kg"'»· 

~~ ... ·i< .. ·~:~~:.Y ................ . 
37:. us/kg,· •• ".·, .. , •••.. 
37.... . .....•••. ·,i .. :.... . .ug/kg •••••• ' 

:,:,,:: :,.:\<>{)t::::::;;;::.::: 

40 \i9060·? ... . !k. ..... .•. •• 40 

:~iilfgJ';~j~i~r·:;·:~ 
100~: ••.•••.•••..•.•.•.•..•• 342. ~.45 •.• ·, •• ,~JJ ....• , •• , •• ,· •• ·,· .•.••. ·,.· mg/kg ·····.···,00~ 

2 ... O19mg~~ .... gg .•....•.••...••.•..•.••.••.••.•••.•••.•..••.••..•.••..•... 2 
'~ •••••.••• ia:~J> rng/kg •.••••••.•....... .'g 
20 ••.••...•..•. 2 .... ',7

7
0 .• °
3 
.•...... J .••••.•. ' ... ' •...••.... mg/kg. 20 

1 rng/kg.,.. .. 1 
1000 ..................... 25'41 J ...•. mgmg. II. kk99 .•.. ·· •. · •••. i 1000 

3 3 
.1 . .14 UJ ~/kg. .1 
84.4Jmg/kg .... 8 

1000· 270J O19/kg<1000 
1.-' ,'". " ,.5t .. R ,:mgtkg;::>,: ,', 
2>.64 UJ mg/kg 2 

1000 ·223 UJ.> O19/kg · .. 1000 
2 .. ;39 UJ mg/kg> 2 

10 63.3 ..... mg/kg....... 10 
4 .. 43 j .•. mg/kg 4 

22898001 
WHITING 

16SS0403 
05-0CT-92 

VALUE QUAL UNITS 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

mg/kg 
O19/kg 
O19/kg 
O19/kg 
1119/kg 
O19/kg 
O19/kg 
1119/kg 
mg/kg 
mg/kg 
O19/kg 
11191 kg 
O19/kg 
O19/kg 
O19/kg 
O19/kg 
O19/kg 
mg/kg 
1119/kg 
1119/kO 
11191 kg 
O19/kg 
O19/kg 

) 

DL 



cyanide 

···~r!Jani~catbon 

Lab Sample Number: 
Site 

Locator 
Collect Date: 

• petroLEiun hydrocarbons 

VALUE 

22891006 
WHITING 

16SS0201 
04-0CT-92 
QUAL UNITS 

.09 U mg/Kg 

mg/Kg 
mg/Kg 

..... .,;. 

Naval Air Station Whiting Field, Milton, Florida 
Site 16 Subsurface Soil Data 

DL VALUE 

22897001 
WHITING 

16SS0302 
04-0CT-92 
QUAL UNITS 

.09 UJ mg/Kg 

mg/kg 
mg/kg 

) 

DL VALUE 

22898001 
WHITING 

16SS0403 
11-SEP-92 
QUAL UNITS DL VALUE 

22898001 
WHITING 

16SS0403 
OS-OCT-92 
QUAL UNITS 

mg/kg 

mg/kg 
mg/Kg 

DL 

\ 
) 



) 
Lab Sample Number: 

Site 
Locator 

Collect Date: 

. ':;~::~::'\~:'\::::/:;:::<:;~:::\::.::':\:::' :.::::: ?\; >:::;;. 

C~;~O~AT~L~!l9()~SO'f<.·' 
Chloromethane ",' , 
Bromomethane ," 
Vinyl chloride 
Chloroethane 

, Methylene chloride 
'Acetone<., '" •• ',.". 

Carbon disulfide 
1;1-Dichloroethene ",' 

<1,1-Dichloroethane. ".".," 
",1 ,2-0ichloroetheriEf (total)'·', 
.", Chloroform, '" , 
',.' 12~Dichlciroethane 
2~Butanone'" ,,', ",' ' 
1; 1 ; 1-Trich loroeth,II1e 

• Carbon tetrachloride 
Bromodichloromethane 
1,2-0ichloropropane 
cis-1,3-0ichloropropene 
frichloroethene 
Oibromochloromethane 
1,1,2-Trichloroethane 
Benzene 

" ',., trans~1,3~Oi chloropropene 
.' Br'OiOOform.··· ,'. ,,' 
'·.·4~Hethyl-2~pentanone 

,·:2-Hexanorie' ',' ,". ", ,'. 
,', ".' fet rach loroethene, ',' • ," 

Toluene 
1,1,2,2-Tetrachloroethane' 

• Ch lorobenzene, ' , 
"Ethylbenzene> " 
" Styrene "'.'" '., • 

.' .,' Xylene$,(iotall ' 

(;t#SE~IvriLAhL~S~.~O\I ,/: 
, : PhenOL···, ... ·····:·····.·:·'::·':·:· .:.,:.'.' , '" 
" bis<2-Chtoroethyl jettier < 
2-Chlorophenol ., 
1~3-D i ch t or'oberitene ,:, 
',4-D,;chlorobenzene 

ug/kg 

ug/kg 

VALUE 

22898001 
WHITING 

16SS0403 
05-0CT-93 
QUAL UNITS 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

"', ug/kg 
, ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

Naval 

DL 

Air Station Whi '} Field, Milton, Florida 
Si te 16 Subsurface Soi I Data 

VALUE 

22898002 
WHIT I NG 

16SS0403A 
11-SEP-92 
QUAL UNITS 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

DL VALUE 

22898002 
WHITING 

16SS0403A 
05-0CT-92 
QUAL UNITS DL 

12 U " ' , ug/k9> " 12 
,'12 U ug/kg' ',12 

",,' ,.··':··ll~J <~:~~:ii.:,~~' 
{140,UJug/k9" 12 
, '" 'ug/kg' 12 

i •.• • ••. <.).:: •. j,1(2~.;.~U' ~~;;~yli 
'" '.":""':,.,:":,,,,', ':" ,::,':',ug/kgX\ :;12 
,',,, ,:',:,,'.:.,:,.'.,.,:.:.,2., UJ:'. ".' ug/kg'::·:· .•. "." , •• , "·12 
.", "",>1 t U ,' ••• ' •.• ,.:: ug/kg...:, ·,'12 
.\J~aUg/k9 , , " 12 

'·>12 U '.~~~~:.'< ~~ 12 U :' ug/kg< ,.' ..•. "'.' 12 
12 U. ug/kg.., 12 

, 12 U .,,~:~~: ' •••• , .••• ,: .••• ~~ 

.'i •• • .•••.••.•••••••••••••.•••• : •. ~~ •.. ,~ .• , •.•••• :: ••• ~~~~: .•••.•••••••...•.•.............. ~~ 
·1~.·.U. ····ug/kg············· ••.•.• (',22 

> 12:U:ug/k9< ". 

/~~~\iuuU 9
g

g ,,'k~gggi:.· .• •••· •.••• · ••••• ·.·.·.~1,12~ 
:.·'·':,:·.··:·.·' •• ' ....... ·.·12.·U,·.·, .... ':::' ..... . 
..... ···.·..}:12 li .•• ·· •• · ...••. U9/k9»~~ 

· •• ·.i~ll~:· •• ·~i~ii? •• •• · ••••• 11 

·i'~~i; ~~;t;i. !4"·3~oO() 
.> 430 U ug/kg.. .'. 

. . ............ 430 U ••••. ug/kg\< ··i .'. 430 
. 430U ••. ug/kg . .•••• .... . ..... 430 

VALUE 

22898002 
WHITING 

16SS0403A 
05-0CT-93 
QUAL UNITS 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

ug/k9 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

) 

DL 



Lab Sample N\JIIber: 
Site 

Locator 
Collect Date: 

1 Z-Oichloroberizene ...•.•. 
Z!Methylphenol ..< ..•...........•.•.•.... 
2,2-oxybis(1-Chloroproparie)·· 
4-Methylphenol· ... . .... 
N~Nitroso-di-n-prOpylamine 
Hexachloroethane 
Nitrobenzene. 

..... I sophorone ................................. : ••... 
·:.··.2-NitrophehOli>::. 
2,4~Oimethylphenol . 

.... bis(2-ChloroethoxYlmethane 
2A-Oich lorophenol····· 

<1, 2,4~Tri chloroberizene 
.·.Naphthalene ......... . 
:4~Chloroani line 

:: ••.•.• Hex8ch l ofobutadi erie 
i4,Chloro~3-methylphenoL: .. 

•• : •••• 2-Methylriaphthalene .. . 
Hexach l orOcyc l opentad i ene.: 

.·: •• 2 r4,6~ T ri ch lorophenol 
.• 2,4,!Hrii::hLorophenol 
2-Chlor'onaphthahme .: .• 

.•.. 2-Nitroarii line:>· .... 
··OimethyLphthalate· . 

Acenaphthylene ..... 
2,6-Dinitrotoluene 
3~Nitroani tine· ... 

.·:···AceiiEiphthene 
2,4~Oinitrophenol 
4"Niti'oplienol .. 
Oibenzofuran 
2,4-0initrotoluene . 
Oiethylphthalate 

..•. 4~Chlorophenyl'phenylether 
fluorene .... . ..... 
4-Nitroanil ioe .> 

i4.6~Oinitro~2·methylphenol 
< N·N itrosOdi phenyl amine·· •... 

. <4" Bi"Orilophenyt~ phenyl ether 
Hexaehlorobentene •• 

••• : .. Pentach lorophenol 
Phenanthrene .. .. .. . .. 

·• •• ::··~~~~ici~·· .... 
.••.•. Oi~ri·butylPht:I1illilte ••.•....... 
:. Fluoranthene.: .. :::.. ... . . .. 

•·•• ••• ·::~~~i~l~th~t~f~.·.·.·· .•. ·.·········: 
3,3-DichLorobeniidine .• 

.••.• : ~~~~r~~thi~~A .... :.: ...••....... 

bis(2-E~hylhexyl)phth8L8te. 

J ..... . 

VALUE 

22898001 
WHITING 

16SS0403 
05-0CT-93 
QUAL UNITS 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg .. 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
Lig/kg 
ug/kg 
US/kg 
ug/kg 
ug/kg 
US/kg •. 
ug/kg 
ug/kg 
ug/kg 

. ···ug/kg 
ug/kg 
ug/kg 
US/kg 
ug/kg 
ug/kg 

Naval Air Station Whiting Field, Milton, Florida 
Site 16 Subsurface Soil Data 

22898002 
WHITING 

16SS0403A 
ll-SEP-92 

DL VALUE QUAL UNITS DL 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
US/kg 
ug/kg 

) 

VALUE 

22898002 
WHITING 

16SS0403A 
05-0CT-92 
QUAL UNITS DL 

...430. U.. ug/kg 430 
> 430 U ug/kg ....•.....• 430 

:':430 uj '. ug/kg< '··:·:·:·:·'·430 

.~~g ~J > ~:~~::~g 
. 430 U us/kg. . 430 

n?~~ tlj'~;~'i;:i~ 
..: •••.••..•.••.•..•••.•.••.•.••• : .• : ••.•.•.•..• : ••...•. ·.:.:· •. ·.:· •.•.• : ••.. ~4 ..•. ~3g0 .••.•.•.•. • ... ·~U .••.. : •... : ..•••• : .• ::.ug/kg\ •••.•. : •• :~g 

i~~~~~ •• ·••••···•· > ... · .. ·.·430. 
...•.. • • 43o.U •.•.••...•. UUgg'/· .. kkgg· ....••.••.•..•..•..••.•.••..••....•..•••....•••..• 430 

.430'U .. ·· .. 430 

................................ !~~ •••. ~ •••••••••••....• ~u:gg~/··.~k:g9 ............................................... !~g 
·: .. ·····::····430..: u: ..•..•• ·'·:::··.430 
<>43CLu .• · •. ·· Ug/kgL ··....430 

•.•••••••••••••• : ••••••••.. : ~~g •.. ~ •••••.•••.••••• ~:~~: .••••••••.•••••. : •••••. : ~ig· 
. ...••••••.•.••••••••••••••••• ~~g •• ~: •..•...•.•• :~~: •.•••••...•••••...••••.••.•.. ~~g 

····· •• ·.··1100.U US/kg .110.0. 
430U ug/kg< ..... 430 

11o.OU ug/kg· .... 1100. 
• ··>:11o.OU .ug/kg:1100 . < 43o..U ••••...•••... ug/kg ..•......•.•. ·430. 

...• 430U· .•• ·.ug/kg.<43o. 
430. U .. ug/kli> ..•.... ... 430 

........... 1t~g~ .••. :~~:l~~g 

.••.••.•••.•. ···.·.··1100.. u •.••••.•.•.. ugug~~gg·i\ 1100 

••......••.•.•••••....•.••....•.••.•..••.•.•.•.•••.••.•.•••••.. :4~3g0·· ••.•••. ~U· .•..•••......• ·····iJg/kg} •.••. ~~g 
.og/k9.··.········:· 430. 

• 11o.o.u·· ug/kg> 1100 

. ..:~g~. ~~~: ~~g 
ifi~~g.~J ..•.... :1~:>······ .... !~g 

430. U. ug/kg ..•...•....... 430. 
••• ·.·.·.·.···.·>·.·.43(fU ·····.ug/kg· .......••.•.•.•.•.•.... 430. 

••. 430 UJ •.... ug/kg'Y> 430. .>< 430 U .. . .•.. ug/kg •.•. •••... 430 
H . 430 U ug/kg· .•.• .. 430. 

. ••••..••.. 430. U . ug/kg· 430 
.. .. 430 UJ ug/kg .. 430. 

22898002 
WHITING 

16SS0403A 
05-0CT-93 

VALUE QUAL UNITS DL 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
US/kg 
ug/kg 

) 



~~--------------------------------~N-av-a~l-A~i~r~St-a-t~io-n-W~h~i ~~~F~ie~l~d-,~M~i~lt-o-n-,~F~lo-r~i~da--------------------------------­
Site 16 subsurface Soil Data 

lab Sample Number: 
Site 

locator 
Collect Date: 

oHH:;ctylphthalate/ ... 
Benzo(bYfluoranthehe . 
Benzo(ktfluoranthene .. 

.. Benzo (a) pyrehe •..•..••.•. 
Indeno <1 .2,3-cd)pyrene .••........ 

.. Oibenzo (a,h) anthracene 
· Benzo (g,hiO perylene 

Cl:·l:~~·~~~()ES/r~B~ •• ·.9d~.sbW·.· .•• · .• ······· 
· bet8~BHC· .....•.•......•......... 
.' del ta-BHC. . •... 
.... ganma-BHc(l.inctanef 
.. ' HeptachJ~r.· .. 
.·Aldrin .... .• .•.•...• 

\ ~~~:~~} :~jflOXi~e. .•.. ...........< 
Oieldrin<··.i.· •.. ··•·· .. · .. ·•·•··· •• · •. ·· 

·······i~~!~~fa~.·.··I·l·.·· •• •• •••• • •• •••••••••• ••• ••· •....•••.••••••••••••••.••••••.•• 
.. 4,4-000 ..•.•••...•...•.....••.•••••••.•....•••.••.•....••..••. 

. ~~~~~~ f.an~ulf8~e< 
Methoxych l or ........ . 
Endrin ketone 

........ Endrin . aldehYde 
>alpha·Chlordane ..•. ··.·• 
i ··!ianma~Chlordane·.·. 
. Toxaphene ..... 
· AroeLor-1016 

.. Aroclor-1221 
Aroc lor-123Z 
Aroelor-1242< .......... . 
Aroclor~1248· •.....••..•..•.•.•... 

>Aroclor-1254··.············· . 
AroC:Lor:'1260 .. 

...... .. ....... ... ..' ................................ . 

tl.~.·~~jAt~·Aktit~A~tI)E·· •• ·>·························· .. gi;i;i.;J).: 
ii~l~~~~;::;:i:1ii~;i;'8i;, 
•• ·!· ••• ·f~~···· •• ··•·· ..•• :·.·.·:.·.· 
·······~::~s~~\ 

........... . 

.................................................. ;:;:.~ .......... :: .................. : ............................ i 

.. ':.", .. :.\;:() 

ug/kg 

mg/kg 

VALUE 

22898001 
WHITING 

16SS0403 
05-0CT-93 
QUAL UNITS 

2,1 U 
2.1 U 

1 U 
2.1 U 
2.1 U 
2.1 U 
2.1 U 

ug/kg 
ug/kg 
ug/kg 
ug/kg 

• ug/kg 
ug/kg 
ug/kg 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

.2.1 U ug/kg 
·4 U ug/kg 

4 U ug/kg 
4 U ug/kg 
4 U ug/kg 
4 U ug/kg 
4 U ug/kg 
4 U ug/kg 

21 U ug/kg 
4 U ug/kg 
4 U ug/kg 

2.1 U ug/kg 
2.1 U ug/kg 
210 U ug/kg 
40 U ug/kg 
82 U ug/kg 
40 U ug/kg 
40 U ug/kg 
40 U ug/kg 
40 U ug/kg 
.40 U ug/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

. mg/kg 
mg/kg 
mgtkg ... 
mg/kg' . 
mg/kg 
mg/kg .. 
mg/kg 
mg/kg 

Dl 

2~1 
2.1 

.2.1 
2.1 
2.1 

....•. ·2.1 
2~1 
2.1 

4 
4 
4 
4 
4 

'4 
4 

21 
4 
4 

2.1 
2.1 
210 
40 
82 
40 
40 
40 
40 
40 

VALUE 

22898002 
WHITING 

16SS0403A 
11-SEP-92 
QUAL UNITS 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

19500 mg/kg 
2.6 UJ mg/kg 
5.8 J mg/kg 

19 J mg/kg 
.29 J mg/kg 
• 73 U mg/kg 
542 UJ mg/kg 

27.3 J mgt kg 
1.4 J mg/kg 
7.9 mg/kg 

17600 mg/kg 
14.6 J mg/kg 

185 J mg/kg 

Dl VALUE 

22898002 
WHITING 

16SS0403A 
05-0CT-92 
QUAL UNITS Dl 

. ............................................... . 

40. ." . ·············mg<A.···.··g··· •••.. ··••·.·· .. •• .. ··•····· .......... . .. : ......... . 
12 ..~' .mg/kg .. 

4~ ......./. ··.·:~~:i· ... 
1·· ..... .•••••• .. lll9/kg •.. 
r. ............. : ...•.•..•••. ,;; ••.• '. mg/kg··· •..• 

1000. • •..• ' ...••...•...•..••••...•.............• Ill9/kg.i/ ..... . 

j;i~; ,.~~;t.} 
1>~< mg/kg .•.... , 

1000 ...mg/kg 

22898002 
WHITING 

16SS0403A 
05-0CT-93 

VALUE QUAL UNITS 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

2.2 U ug/kg 
2.2 U ug/kg 
2.2 U ug/kg 
2.2 U ug/kg 
2.2 U ug/kg 
2.2 U ug/kg 
2.2 U ug/kg 
2.2 U ug/kg 
4.3 U ug/kg 
4.3 U ug/kg 
4.3 U ug/kg 
4.3 U ug/kg 
4.3 U ug/kg 
4.3 U ug/kg 
4.3 U ug/kg 

22 U ug/kg 
4.3 U ug/kg 
4.3 U ug/kg 
2.2 U ug/kg 
2.2 U ug/kg 
220 U ug/kg 
43 U ug/kg 
88U ug/kg 
43 U ug/kg 
43 U ug/kg 
43 U ug/kg 
43 U ug/kg 
43 U ug/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

) 

Dl 

2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
4.3 :" 
4.3 .• f:; 

4.3 ,~ 

4.3 .~ . 
4.3: ,}: 

4.1 ~;' 
4.3-' j 

~. 

2Z,I .j! 
4.3> :;~ . 

4.3;: '¥ 
2.Z; ~}t 

2.2 :~ 
220 ~.:i1 
43 'di 88 ~~* 
43 
43 
43 
43 
43 



Lab Sample Number: 22898001 
Site WH IT I NG 

Locator 16SS0403 
Collect Date: 05-0CT-93 

VALUE QUAL UNITS 

Manganese mg/kg 
Mercury mg/kg 
Nickel mg/kg 
Potassiun' mg/kg 
Seleniun·.· '. mg/kg 
Silver mg/kg 
Sodiun mg/kg 
Thalliun ... mg/kg 

..•.. Vanadiun mg/kg 
Zinc mg/kg 
Cyanide mg/kg 

cir~arll c 6~;l:><>M . mg/kg 
petroleun hydrocarbons mg/kg 

Naval Air Station Whiting Field, Milton, Florida 
Site 16 Subsurface Soil Data 

22898002 
WHITING 

16SS0403A 
11-SEP-92 

DL VALUE QUAL UNITS DL VALUE 

39.9 mg/kg 
.1 UJ mg/kg .1 

2.3 J mg/kg 8 
356 J mg/kg 1000 
.51 R mg/kg 1 
.7 UJ mg/kg 2 

225 UJ mg/kg 1000 
.39 UJ mg/kg 2·,. 

67.5 mg/kg 10 
28 J mg/kg 4. 
.1 R mg/kg 1 

mg/kg 
mg/kg 

) 

22898002 22898002 
WHITING WHITING 

16SS0403A 16SS0403A 
05-0CT-92 05-0CT-93 
QUAL UNITS DL VALUE QUAL UNITS DL 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 

) 



~~----------------~~~~~-~~~~~------------------J Naval Air Station Whi '-Field, Milton, Florida -..~ 
~' Site 16 Subs"rlace Soil Data ",j 

Lab Sample Number: 
Site 

Locator 
Collect Date: 

.......................... 
. " .......... ' ..................... . 

VOLATIlES91)~S; 
Ch loromethane .• , .. 
Bromomethane 
vinyl chloride 
Chloroethane., 

.... Methylene chloride 
"Acetone .... ..... . .......•. ' .. 

Carbon disulfide· . 
· ... 1,1-oichloroethene 
'1, 1~Dichloroethane 
.J,2-01 ch lOroethene{ total). 
··.·Ch loroform. ........ . 
' ... J; 2~Or cllloroethane 

2 "Butanone .' .'. . 
1,1,1~Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1,2-0ichloropropane 
cis-1,3-0ichloropropene 
Trichloroethene 
Oibromochloromethane 
1,1,2-Trichloroethane 
Benzene ..... : .. :. .' .. ' .' .. ' "'., . 

.. tr."r~.~1 ,3..o.r~hlor::<?pl"opene:·,·· •.• 
~r~~~(~2i~~tarione • .... , . 

'·:"::2~ Hexanone: : •.••.• :. . .••• ": •.• 
.•..••• Tetraehloroethene ',' 
.i Toluene.. ...••..•. ..: ••• 
"'1,1,2;2-Tetrachloroetham{ 
, Chlorobenzene . , 

•. : .• Ethylbenzene·· . 
•.. Styrene»" 

.,.' ..•• Xylenes(total} . 

ti.~~~~lV()I.~ir I.ES90-SO\I.·· 
Phenol.. '.' " 
bis(2~chtoroethyl) ether 
2~Chlorophenol •. ·· . 

.• ·'1; 3·0 i eh t orobeiizene ,. 
1.4~Oichtoj-obenzene 

ug/kg 

ug/kg 

VALUE 

22910001 
WHITING 

16-SS-06-04 
05-0CT-92 
QUAL UNITS 

12 U ug/kg 
12 U ug/kg 
12 U ug/kg 
12 U ug/kg 
19 UJ ug/kg 
87 J ug/kg 

1 J ug/kg 
12 U ug/kg 
12 U ug/kg 
12 U ug/kg 
12 U ug/kg 
12 U ug/kg 
19 lig/kg 
12 U ug/kg 
12 U ug/kg 

.12 U ug/kg 
12 U ug/kg 
12 U ug/kg 
12 U ug/kg 
12 U ug/kg 
12 U ug/kg 
12 U ug/kg 

·'12 U ug/kg' 
12 U ug/kg 

···12 Ii ug/kg . 
..••• ·12 U ug/kg 

12 U ug/kg 
"12 U ug/kg 

12 U ug/kg 
12 U ug/kg 
12 U ug/kg 

.• 12 U ug/kg 
>2 J ug/kg 

410 U U9/kg 
410 U O9/kg 
410 U O9/kg 
410 U O9/kg 
410 U O9/kg 

DL 

12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 

.' 12 
12 
12 
12 
12 
12 

410 
410 
410 
410 
410 

22910004 
WHITING 

16-SS-10-05 
06-0CT-92 

VALUE QUAL UNITS 

11 U 
11 U 
11 U 
11 U 
33 UJ 
11 UJ 
5 J 

11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
4 J 

380 U 
380 U 
380 U 
380 U 
380 U 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

OL 

1f, 
11 
11 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
11 
1 
1 
1 
1 
1 
1 
1 
1 
1 :: ....... ::L:./.>« « .......... ' ............................... . 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 



Lab Sample Number: 
Site 

Locator 
Collect Date: 

.. 1; 2 ~D; eh l ckobenzi!/1e .' . 
2-Methylphenol ... ·.····.·.·.·.··>i 

.. : 2,2-oxybis(1'Chlc;ropropane) 
4~Methylphenol ....: ..•...... 
N-Nitroso~di -n-propylamine' 

. Hexachloroethane . 
Nitrobenzene: 
lsophorone. 
2 -Nit topheno l··,·.·.,: .• /: 
2,4-0 iinettiylphenoC .. 
bis(2-Chloroethoxy) methane 
2,4-Dichlorophenol 

"1 ,2,4~Trichlorobenzene 
Naphthalene 
4"Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2;4,6-Trichlorophenol 
2,4,S-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene. 
~cNttroaniJlne ... 
MiiJiaiphtherie 

>2.4~.D.initrophenol •• · 
":'4~N ffrophenop·:···· 

DibenzcifuraJi 
2,4-Dinitrotoluene . 
Dlethylphthalate . 
4 -Ch l orophenyl-phenyl ether' ., .• . Fluorene . . .'. .... . . 
4-N; troanft ine . .. .... . 
4;6~D;nitro~2~methYlphel1Ol ... :: 

i.N.N itrosodi phenyl am; ne .. :.:...< 
<4~Bromophenyl-phenylether .... 
.' "liexachLor'Obehzene 
••• :': ~eritachlorophel1Ol< ... : ... :.: •..... 

:~t~~~%e~ .: : •.••.•.•.•• , •••. :......... :.: .••...•. :.,., .•..• 
•••••• :. gr~~:!;lp/1~~a(ate •.•.. .....: 
, F l uoranthetii! •• ,··<:.:..< •• , .•.••••••••. ': 

•• )pyrene\> •• , .• \Pi· •• :'.··,.·\., •• ·: •• , ..• ••· •• •. i2(· 
'·<ButylberizYtphth~t.tji:.:/·<. 
.. /3,3-Dichloroberiiidfn.,,« 
:·:.· .. Benzo· (a):8ntht'acene::. 
, •• ChrySene •. : •• '.·", .• ·:,.·:·.:··.·.·::.:.: •. :'".:,: •.. ,., •.•• ',.: •. , •.. :.:: .': •. '.':,::: •• : 

•• ',,". bts(Z~Et~yltiexyl) phthalate: 

.•...•..•.•.......•..•.....•...•...••...••.••...•.• : .•..•..••.....• : ..•...... : •. :...... ........ •. ).: .••.•...••..•• ' .• !!~~~ff 
. . ...... .' " .... : ......... . 

::>::::.:.;. ....... . 

Naval Air Station Whiting Field, Milton, Florida 
Site 16 Subsurface Soil Data 

VALUE 

22910001 
WHITING 

16-SS-06-04 
OS-OCT-92 
QUAL UNITS DL 

410 U ug/kg 410 
410 U ug/kg 410 

. 410 U ug/kg 410 
.. 410 U ug/kg 410 

410 U ug/kg 410 
410 U ug/kg 410 
410 UJ ug/kg 410 
410 UJ .ug/kg 410 

. 410 U ug/kg 410 
····410 U ug/kg 410 

410 U ug/kg 410 
410 U ug/kg 410 
410 U ug/kg 410 
410 U ug/kg 410 
410 U ug/kg 410 
410 U ug/kg 410 
410 U ug/kg 410 
410 U ug/kg 410 
410 U ug/kg 410 
410 U ug/kg 410 
990 U ug/kg 990 
410 U ug/kg 410 
990 U ug/kg 990 
410 U ug/kg 410 
410 U ug/kg 410 
410 UJ ug/kg 410 
990 U ug/kg '990 
77J ug/kg 410 

990 U ug/kg 990 
990 U ug/kg 990 
410 U ug/kg 410 
410 UJ ug/kg 410 
410 U ug/kg 410 
410 U ug/kg 410 
110 Jug/kg 410 
990 U ug/kg 990 
990.U ug/kg 990 
410U Lig/kg410 
410 U ug/kg 410 
410 U ug/kg 410 
990 U ug/kg 990 
340.J ug/Kg 410 
410U ug/kg 410 
410 U ug/Kg . 410 

. 410 UJ· us/kg 410 

J/)~~j/!:~~:« ~ ~ g 
< 410 Ii.< . ug/kg.}.410 

410U ug/kg ... 410 
410 Ii ug/Kg 410 

····410 U ... ug/Kg'" 410 
150 Jug/Kg 410 

VALUE 

22910004 
WHITING 

16-SS-10-0S 
06-0CT-92 
QUAL UNITS DL 

380 U ug/kg 380 ... 
380 U ug/kg 380 .. 
380 U ug/kg 381):.::,·:::':" 
380 U ug/kg 380 
380 U ug/kg 380·:······ 
380 U ug/kg 380 
380 UJ ug/kg 380· 
380 UJ ug/kg 380.>·:···· 
380 U ug/kg 380 
380 U ug/kg 380 .. 
380 U ug/kg 380 
380 U ug/kg 380 
380 U ug/kg 380 
380 U ug/kg 380 
380 U ug/kg 380 
380 U ug/kg 380 
380 U ug/kg 380 
380 U ug/kg 380 
380 U ug/kg 380 
380 U ug/kg 
920 U ug/kg 
380 U ug/kg 
920 U ug/kg 
380 U ug/kg 
380 U ug/kg 
380 UJ ug/kg 
920 U ug/kg 
380 U ug/kg 
920 U ug/kg 
920 U ug/kg 
380 U ug/kg 
380 UJ ug/kg 
380 U ug/kg 
380 U ug/kg 
380 U ug/kg 
920 U ug/kg 
920 U ug/kg 
380 U ug/kg 
380 U ug/kg 
380 U ug/kg 
920 U ug/kg 
380 U ug/kg 
380 U ug/kg 
380 U ug/kg 
380 UJ ug/kg 
380 U ug/kg 
380 U ug/kg 
380 U ug/kg 
380 U ug/kg 
380 U ug/kg 
380 U ug/kg 
39 J ug/kg 

" 

) \ ) 



~~--------------------------------~N~a-va~l~Al~·r~St~a-t~io-n~Wh~i ~~F~ie~l~d,~M~il~t-o-n,~F~lo-r~id~a--------------------------------­
Site 16 Subsurface Soil Data 

Lab Sample Number: 
Site 

Locator 
Collect Date: 

bicn-octylphthalate 
Benzo (b) fluoranthene 
Bent() (k)fluoranthene· 
BenlO (a) pyrene 
Indeno (1,2;3-cd) pyrene· 
Dibenzo (a,h) anthracene 
Benzo (g,h,i) perylene 

. . 

C(PPESTIc:I[)ES/PCBS· 90~SO\I···.··"···· 
alpha-BHC 
beta-BHC 
delta-BHC 
ganma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfanl 
Dieldrin 
4;4-00£ 
Endrin < . 

. Erldosulfarfll 
4,4-000 
Endosulfan·sulfate 
4,4-00T . 
Methoxychlor 
Endrin ketone 
Endrinaldehyde • 

• ··alpha~Chlordane 
···98mii8-Chtordane . 

Toxaphene ..... 
.. Aroclor~1016 . 

Aroc:lor-1221 
.. Aroclor-1232 . 
.. Aroclor-1242 

•.•.. Aroclor-1248. 
ArocLor-1254 .. 
Aroc lor~ 1260· ..• 

CL~~EtiLSAND.·~Y~~IOE •. 
···Atunirnlli· .. . 

AntimonV····· 
Arsenic .. 
Bariun·· ..•... ..< ..................... . 

t~!::~/:!!;;';i! 
.. ·$1~~%jtit;!!}.5;./i/; 
". '''';' .. ' ;·;;J~!!t\!:;i;; 

..•.•• Magnesiu.i 
::; :\: ::::::~::i>~?·:;;:·.·:?r:::::·?::: :".:': ::." .. : ... : ...... . 

ug/kg 

mg/kg 

VALUE 

22910001 
WHITING 

16-SS-06-04 
05-0CT-92 
QUAL UNITS 

410 U ug/kg 
nJ ug/kg 
48 J ug/kg 
44 J ug/kg 

410 U ug/kg 
410 U ug/kg 
410 U ug/kg 

2.1 UJ ug/kg 
2.1 UJ ug/kg 
2.1 UJ ug/kg 
2.1 UJ ug/kg 
2.1 UJ ug/kg 
2.1 UJ ug/kg 
2.1 UJ ug/kg 
2.1 UJ ug/kg 
4.1 UJ ug/kg 

30 J ug/kg 
4.1 UJ ug/kg 
4.1 UJ ug/kg 
36 J ug/kg 

4.1 UJ ug/kg 
5.7 J ug/kg 

21 UJ ug/kg 
4.1 UJ ug/kg 
4.1 UJ ug/kg 
2.1 UJ . ug/kg 
2.1 UJ ug/kg 
210 UJ ug/kg 

41 uj ug/kg 
83 UJ ug/kg 
41 UJ ug/kg 
41 UJ ug/kg 
41 UJ ug/kg 
41 UJ ug/kg 
41 UJ ug/kg 

OL 

410 
410 
410 
410 
410 
410 
410 

2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
4.1 

4 
4.1 
4.1 

4 
4.1 

4 
21 

4.1 
4.1 
2.1 
2.1 
210 

41 
83 
41 
41 
41 
41 
41 

ttooo mg/kg. 40 
6.1 Jmg/kg 12 

15.1 mg/kg ... 2 
175 mg/kg 40 
.19 J mg/kg 1 

9 mg/kg ...1 
.............. 5810 ....... mg/kg ··1000 

............... 24.7··· ...•.•.•.. ing;kg ..... .•.••. ....... .. z· 
< 4.5 J .. mg/kg..... . 10 

143 . mgmg//kk9g>.. .....•. ... 2· 50· ·<37500 
766 mg/kg ... . 1 
586 J mg/kg .. 1000 

22910004 
WHITING 

16-SS-10-05 
06-0CT-92 

VALUE QUAL UNITS OL 

380 U ug/kg 380 
380 U ug/kg 380 
380 U ug/kg 380 ... 
380 U ug/kg 380··· . 
380 U ug/kg 380 
380 U ug/kg 380 
380 U ug/kg 380 

3.9 U ug/kg 3.9 
3.9 U ug/kg 3.9 
3.9 U ug/kg 3.9 
3.9 U ug/kg 3.9 
3.9 U ug/kg 3.9 
3.9 U ug/kg 3.9 
3.9 U ug/kg 3.9 
3.9 U ug/kg 3.9 
7.6 U ug/kg 7.6 
83 ug/kg 8 

7.6 U ug/kg 7.6 
7.6 U ug/kg 7.6 
4.9 J ug/kg 8 
7.6 U ug/kg 7.6 
52 ug/kg 8 
39 U ug/kg 39. 

7.6 U ug/kg 7.6 
7.6 U ug/kg 
3.9 U ug/kg 
3.9 U ug/kg 
390 U ug/kg 

76 U ug/kg 
150 U ug/kg 
76 U ug/kg 
76 U ug/kg 
76 U ug/kg 
76 U ug/kg 
76 U ug/kg 

17300 mg/kg 
5.9 J mg/kg 

11 mg/kg 
122 mg/kg 
.19 J mg/kg 
8.7 mg/kg 

1370 mg/kg 
36.9 mg/icg 
9.6 J mg/kg 

3620 mg/kg 
74800 mg/kg 

567 mg/kg 
400 J mg/kg 

)1----



Mangi1nese 
Mercury 

.•.. NiCkel· ...••.•...••.••...•.•.•••.•..... 
PotassiunC.·.······ 
Selenill1l· Silver·· .•......... 

SodilJ11 

lab Sall1Jle NlJllber: 
Site 

locator 
Collect Date: 

·~~~~::::::i> 
Z i ric··· ••. ......: .•• <>: ...... . 
Cys.,ide ... 
·.··r~i~Forg~~·i~·.··~arbo~ •••...•.•••.•••••••.••....•••••••..•• 

.· .•• Totat •• petroleunhydrocaroons. 

VALUE 

22910001 
WHITING 

16-SS-06-04 
05-0CT-92 
QUAL UNITS 

297 mg/kg 
• 25 J mg/kg .. 

24.3 ..... mg/kg 
412J mg/kg 
.55U mg/kg 
4.3· mg/kg 

··514 J mg/kg 
...42 U mg/kg 

.... ·19 mg/kg 
··518 . mg/kg 

....... ;11 u· ...•.. mg/kg 

Naval Air Station Whiting Field, Milton, Florida 
Site 16 Subsurface Soil Data 

Dl 

3 
.1 
8 

1000 
1 
2 

1000 
2 

•.•.. 10 

•··•·.• •.. 4 . 1 

VALUE 

22910004 
WHITING 

16-SS-10-05 
06-0CT-92 
QUAL UNITS 

638 
.17 J 

35.9 
166 J 
.48 U 
3.4 
332 J 
.37 U 

27.9 
895 
.14 J 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 

"'-
) 

DL 

3/.> .• ··• .• ·.·•••·•··•••·•·•·.· .• ··:·.·····.····· 
.~) ... 
100~·· ... 

i>······· 
1000 

) 



-) 
lab Sample Number: 

Site 
locator 

Collect Date: 

ClPV&L~TI~ES;O-S~··· •.. 
Ch Loromethane····· 
Bromomethane . 
Vinyl chloride 
Chloroethane 

.. Methylen~.cht()ride.' •.•. ·•· 
.. Acetone.·· ... ·· •••• ·•••· •• • •• ·· •• • ..... ••· ... • •• ·• . 

.. Carbondisliffldei 
>J,1-0 ich loroethene.· •. 
t,1~Di chLoroethane. . 
1;2 -/)j chlt)~pe~hene.( totaL 
Chloroform ... 

·1,Z-Dichloroettiane 
·······Z·Butanone .. • . 

1,1,1 ~Triehloroeth8ne 
· Carbon tetrachloride 
· BromocUchLoromethane 
.1 ;Z~D.ichloropropane 
•. cis-1 ,3-Dichlorgpropene 
TrichLoroethene 
DibromochLoromethane 
1,1,2-Trichloroethane 
Benzene 
trans-1,3-0ichLoropropene 

· Bromoform 
···4-Methyl-Z-pentanone 

2-Hexanone 
Tetrachloroethene 
Toluene 
1,1,2,2-TetrachLoroethane 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylenes (total) 

CLPSEMIVOLATILES 90-SOW 
Pheriol 
bis(2~Chloroethyl) ether 
2-ChLorophenol 
1,3-0ichLorobenzene 
1~4-0ichlorobenzene 
1,2-Dichlorobenzene 
2-MethylphenoL . • .••••.• 
2;Z-oxybi s(1·thLoropropahe)· •. 

·.4~MethVldutnol:····· ••.••.• . >. 
..• N~NftrOso~di -n~prOpylamine ....•.. 

Hex.ch t oro.thane •.. ... .... . .... 
.. Nitrobenzene ..... •••• •••• .. .-

·:: ••... i:m~=!~·l.··.······ •.•. ···.·.······:·········· ....... . 
..•••••••.• : •.•...••••••••••.••••..••• : ••••••.•••.•.•••••.•••....••...........•......••.•.•.•.....•.•.............................. 

::. . '" .. -:: --:-:";.: .. :":::.:.:: ::;:::::;::.:.: :::.:.:.: . :.':.: :;':';:; :'::::' :::.:. \L:"·:·::: ':.>.::", 

ug/kg 

ug/kg 

Naval 

S22454002 
WHITING 

16-SL-01 
11-AUG-92 

VALUE QUAL UNITS Dl 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

.• ug/kg . 
ug/kg . 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

""" ) Air Station Whh IField, Milton, Florida 
Site 16 Sur._~ Soil Data 

22454002 S22454003 22454003 
WHITING WHITING WHITING 

16-SL-01 16-SL-02 16-SL-02 
11-AUG-92 11-AUG-92 11-AUG-92 

VALUE QUAL UNITS Dl VALUE QUAL UNITS DL VALUE QUAL UNITS Dl 

11 U ug/kg 11 U ug/kg 11 
11 U ug/kg 11 U ug/kg 11 
11 U ug/kg 11 U ug/kg 11 
11 U ug/kg 11 U ug/kg 11 
11 UJ ug/kg 6 UJ ug/kg 6 
11 U ug/kg 15 UJ ug/kg 11 
6 U ug/kg 6 U ug/kg 6 
6 U ug/kg 6 U ug/kg 6 
6 U ug/kg 6 U ug/kg 6 
6 U ug/kg 6 U ug/kg 6 
6 U ug/kg 6 U uglkg 6 
6 U ug/kg 6 U ug/kg 6 

11 U ug/kg 11 U ug/kg 11 
6 U ug/kg 6 U ug/kg 6 
6 U ug/kg 6 U ug/kg 6 
6 U ug/kg 6 U ug/kg 6 
6 U ug/kg 6 U ug/kg 6 
6 U ug/kg 6 U ug/kg 6 
6 U ug/kg 6 U ug/kg 6 
6 U ug/kg 6U ug/kg 6 
6U ug/kg 6 U ug/kg 6 
6 U ug/kg 6U ug/kg 6 
6 U ug/kg 6 U ug/kg 6 
6 U ug/kg 6 U ug/kg 6 

11 U ug/kg 11 U ug/kg 11 
11 U ug/kg 11 U ug/kg 11 
6 U ug/kg 6 U ug/kg 6 
6 U ug/kg 6 U ug/kg 6 
6 U ug/kg 6 U ug/kg 6 
6 U ug/kg 6 U ug/kg 6 
6 U ug/kg 6 U ug/kg 6 
6 U ug/kg 6U ug/kg 6 
5 J ug/kg 2 J uglkg 6 

.... :-: ....... .: .. :- ...... :-.. 

370 U ug/kg 370ug/kg ..•.• 380 U ug/kg 380 
370 U ug/kg 370 ug/kg ..... . 380 u ug/kg 380 
370 U ug/kg 370 ·ug/kg ...... . 380 U ug/kg 380 
370 U ug/kg 370 ug/kg 380 U ug/kg 380 
370 U ug/kg 370 ug/kg 380 U ug/kg 380 
370 U ug/kg 
370 U ug/kg 

370 ~ ug/kg 
370- ug/kli 

380 U ug/kg 380 
380 U ug/kg 380 

370 U ug/kg 
370 U ug/kg 
370 U ug/kg 
370 U ug/kg 
370 U ug/kg 

370 .. • •• > . . .;. .•. ug/kg' 

~~g>: ....•....••.•...•..••.... ·.ugugug~/~k9:.···.··.·.···.····.·.···.······ ••...•••..•... 
370. . 
370"< ~ .... .... . ug/kg 

380 U ug/kg 380 
380 U ug/kg 380 
380 U ug/kg 380 
380 U ug/kg 380 
380 U ug/kg 380 

370 U ug/kg 
370 U ug/kg 
370 U ug/kg 

370 .•.. •..•. ug/k9: •.•............ 
370> ... .. og/k9 .. >· 
370 .. ~" UQ/kg ...... 

380 U ug/kg 380 
380 U ug/kg 380 
380 U ug/kg 380 



lab Sample Number: 
Site 

locator 
Collect Date: 

bi s(2-Ch loroethoxy) methane 
2;4"Oichlorophenol· 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
2~Methylnaphthalene . 

. Hexach l orocycl operitad i ene 
. 2;4;6~rrichlorophenol ... 
2,4,5"Trichlorophenol 

.. 2-Chloronaphthalene 
2"Nitroani l jne •.... . 
oi~thYlphthalate.< 

..Acenaphthylerie 

..... 2,6-IHni trotoluene 
3~Nitroanil ine· . 
Acenaphthene 
2;4-DinitrophenoL 
4-Nitrophenol 

.. 0 i berizofuran 
Z,4-0initrotoluene 
Olethylphthalate 
4-ChLorophenyl-phenylether 
Fluorene 
4-Ni troani l ine 
4,6~Dinjtro-Z-methylphenol 
N-NjtrosOdiphenylamine 
4-BromophenyL-phenylether 
Hexachlorobenzerie 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
Di-n-butylphthalete 
Fluoranthene 
pyrene 
Butylbenzylphthalate· . 
3,3-0iehlorobentidine 
Bento (a) anthracene·· 
Chrysene . •.•.•.... .. 
bis(2-EthYl~exyl)phthalate. 
Dj -n-octylphthaLate .•.. . 

. Berizo (b) fliioranthene.... . .. 
Benzo(k) fltJorantllEine>.· •. 

; ~rd!~ ~:~. ~3~l·,;,.~~> . 
•· •. Diberizo (8.h)8nthrac:eniit> 

Benzl). (9,h, 1) pei'y~ene< .•.. 

CL.;.Pa •• • ••• lt. E.S.·.··.T .• ·• ·aICH· ··.CI .. D.·;.· ..• :.E.·.··S;pc.~ .. ;o2s6w.i·.· 
1"'1 ::::":::::::::):"" : .... .: ... : 

ug/k9 . 

VALUE 

S22454DD2 
YHITING 

16-Sl-D1 
11-AUG-92 
QUAL UNITS 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
O9/kg 
ug/kg 
u9/kg 
O9/kg 
O9/kg 
O9/kg 
O9/k; 

.09/k; . 

Naval Air Station Yhiting Field, Milton, Florida 
Site 16 Surface Soil Data 

224540.0.2 
YHITING 

16-SL-D1 
11-AUG-92 

DL VALUE QUAL UNITS Dl 

370. U ug/kg 
370 U ug/kg 
370. U ug/kg 
370. U ug/kg 
370. U ug/kg 
370 U ug/kg 
370. U ug/kg 
370. U ug/kg 
370. U ug/kg 
370 U ug/kg 

180.0. U ug/kg 
370. U ug/kg 

180.0. U ug/kg 
370 U ug/kg 
370. U ug/kg 
370. U ug/kg 

180.0. U ug/kg 
370 U ug/kg 

180.0. U ug/kg 
1800 U ug/kg 
370 U ug/kg 
370 U ug/kg 
370 U ug/kg 
370 U ug/kg 
370 U ug/kg 

180.0 UJ ug/kg 
1800. U ug/kg 

370. U ug/kg 
370 U ug/kg 
370 U ug/kg 

180.0 U ug/kg 
370. U ug/kg 
370 U ug/kg 

ug/kg 
370. U ug/kg 
370. U ug/kg 
370 UJ ug/kg 
370. UJ ug/kg 
730U ug/kg 
370 U ug/kg 
370. UJ ug/kg 
370. UJ ug/kg 
370. U ug/kg 
370. U ug/kg 
370. U ug/kg 
370. U ug/kg 
370. U ug/kg 
370. U O9/kg 
37D'U O9/kg 

8_9 U ug/kg 

') 

S224540.03 
YHITING 

16-SL-02 
11-AUG-92 

VALUE QUAL UNITS Dl 

370. 
370 
370 
370. 
370. 
370 
370. 
370..· 
370.·" 
370 

180.0. 
370· ......... . 

180.0······· 
370. ......•..•.•.•.••• 
370 
370. 

180.0 
370 
370. 
370. 
370. 
370. 

180.0.. 
180.0. .. 
370. 
370 
370. 

180.0. 
370. 
370. 

;. . 

ug/kg .. 
ug/kif 
ug/kg .. :· •. :.· .•... 
ug/k!f ... 
ug/kif .; 
ug/kg .. · •• ·••·• i

. 
.. ug/k9.· 

ug/kg·.· •....••.. 
ug/k9? 
~~~~: ••......... 

u9/kg.· .. 

··~:~~:i 
. ug/kg< .:.: •..•.. 
ug/k9.· •..... 
ug/kg .:':. :: •..... 
ug/kg ••• :.::::: •. · 

~:~~: . 

~~~:{i.···.··· .. ·······;·· ug/kg. 
ug/k9<:.;.··· 
ug/kg.·· 
ug/kg 
U9/kg·· 
ug/kg. 
U9/kg 
ug/kg 
ug/kg 
ug/kg.· .• 
us/kg· 
ug/kg 

370. ug/kg 
370 ug/kg 
370. ug/kg 
370. ug/kg 
730. U9/k9:· ..• : ... 
370. -09/kg; 
370. • ug/kg> 
370. .. ug/kg .. 
370. .. O9/kg< 
370. ;; ug/kg'· •. 
370. .- O9/klf> ...... . 

~~g.. -. . .. ~ugo9~// ~kk :99 .••.•.•. : .••...••.•.•....•.•.•.•..••..... ; •... ; •.••..•.•.......••.•.•.•...•••.••••••••.••.•.••. 
370 .. •· ........ ; ... " ... . 

'.<...<./< ..•....... 
:: ... :::::":~::< ... •• O9/kli ....... . 8_9 

224540.0.3 

VALUE 

WHITING 
16-Sl-Q2 
11-AUG-92 
QUAL UNITS 

380 U 
380 U 
380. U 
380. U 
380 U 
380. U 
380. U 
380 U 
380. U 
380. U 

180.0. U 
380. U 

1800. UJ 
380. U 
380. U 
380. U 

180.0. UJ 
380. U 

180.0. U 
1800. UJ 
380. U 
380. U 
380. U 
380. U 
380. U 

180.0. UJ 
180.0. U 

380. U 
380. U 
380. U 

180.0. U 
380. U 
380. U 

380. UJ 
380. U 
380. UJ 
380. UJ 
760. U 
380. U 
380. UJ 
380. U 
380. U 
380. U 
380.U 
380. U 
380. U 
380. U 
380.'U 

9.2 U 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
us/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
us/kg 
us/kg 
us/kg 

us/kg 

Dl 

) 

380 
380. 
380 
380 
380 
380. 
380 
380. 
380 
380. 

180.0 
380 

180.0 
380. 
380. 
380 

1800. 
380. 

180.0. 
180.0 
380 
380 
380 
380. 
380 

1800 
180.0. 

380. 
380. 
380. 

180.0. 
380. 
380. 

380. 
380. 
380 
380. 
760 
380. 
380. 
380. 
380. 
380. 
380. 
380. 
380. 
380. 
380 

9.2 



----------- ·~~--------------------------------~N-av-a~l-A~i~r-S~t-a-tl~·o-n-W~h~i' ~~F~i~e~ld~,-M~i~l~t~on~,~F~lO~r~id~a---------------------------------­
Site 16 Surtdce Soil Data 

lab Sample Number: 
Site 

locator 
Collect Date: 

beta~BHC 
del ta-BHe ..... 
gafflma~BHe (Lindane) 
Heptachlor . 

. Aldrin 
Heptachlor epoxide 
Endosulfan I 

... Dieldrin 
.···.4,4-00E.· 

...•.• Endrin •.... 
i Endosulfanll ...•••.•••• ••• . 
· •• • •.• 4,4~000......> .• }?i·· .•.. 

Endosulfllnsulfatff ..... . 
·4;4-00T. • ...........•.•.•....•. 
. Methoxychlor . ••.••.• ••••••••• 

• :. Endrin ketone·.:: ••••• • 
•.•.. Enddnaldehyd~ 
· .••.. alpha·ehlordane. 
•• gamna-Chlordane 

Toxaphene< . 
Aroclor-l016 

.: .. Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 

.. Aroclor-1254 . 
Aroclor"1260 

ClP METALS AND CYANIDE 
Aluninun 
Antimony 
Arsenic 
Bariun 
Beryll iun 
Cadniun 
ealcill11 
ehromiun 
Cobalt 
Copper 
Iron 
Lead 
Magnes i un .. 
Manganese . .... ........ ... .. 

:r~~r~ ... /« • 

Ii~~~t~\!(::;L/·< ... 
< Vanadh.ri·· 
.. Zine •• • .•••••••• : .. :: ........................ . 

mg/kg 

VALUE 

S22454O'O'2 
WHITING 

16-Sl-O'l 
"-AUG-92 
QUAL UNITS 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

Dl 

10'90'0 mg/kg 40' 
2.8 U mg/kg 12 
1.9 J mg/kg 2 

19.4 J mg/kg 40 
.12 J mg/kg 1 
.63 U mg/kg 1 
427 J mg/kg 10'0'0' 

10.5 mg/kg 2 
1.3 J mg/kg 10 
9.7 mg/kg 5 

630'0 mg/kg 20 
76 mg/kg 1 

10'6 J mg/kg 10'00' 
80'.3 mg/kg 3 

.0'8 U mg/kg .1 
2.4 U mg/kg 8 
137 U mg/kg.. . .1000 
J~ tl< :~~: .... ~ 
196 J mg/kg 10'00 
.47 limg/kg . 2 

23.2 mg/kg· 10 
.. 22.7 mg/kg 4 

224540'0'2 
WHITING 

16-Sl-Dl 
l1-AUG-92 

VALUE QUAL UNITS 

8.9 U ug/kg 
8.9 U ug/kg 
8.9 U ug/kg 
8.9 U ug/kg 
8.9 U ug/kg 
8.9 U ug/kg 
8.9 U ug/kg 
33 ug/kg 
18 U ug/kg 
18 U ug/kg 
18 U ug/kg 
18 U ug/kg 
18 U ug/kg 
18 U ug/kg 
89 U ug/kg 
18 U ug/kg 

ug/kg 
89 U ug/kg 
89 U ug/kg 

180' U ug/kg 
89 U ug/kg 
89 U ug/kg 
89 U ug/kg 
89 U ug/kg 
89 U ug/kg 

180' U ug/kg 
180' U ug/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

Dl VALUE 

S22454DD3 
WHITING 

16-Sl-D2 
l'-AUG-92 
QUAL UNITS Dl 

1860'0' mg/kg .. 40' 
2.7 U I119/kg 12 
1.4 J mg/kg .. .... 2 

14.7 J mg/kSI·40 
.12 J mg/kg . 1 
.61 U mg/kg 1 
345 J l119/kg> > 1000' 

14.7· mg/kg . 2 
.95 J I119/kg. •... . 10' 
8.3 mg/kg. 5 

8150 mg/kli. 20 
6.7J mg/kg 1 
134 J mg/k9 .;00'0 

19.2 I119/kg( 3 
.08U mg/kg. . .....• ·.1 
2;4 U mg/kg. 8 
133 Ui mg/kg ···10'00 
.41U·< fII9/k9· ..•. ········1 
.33U' I119/kg 2 
189 J.. rng/kl; 1000 

.•• 4ltU . mg/kg ..••.••. 2 
28.9 ..j rng/kg 10' 
12.$, .. : fIIIi/kli.· 4 

224540'0'3 
WHITING 

16-Sl·O'2 
ll-AUG-92 

VALUE QUAL UNITS 

9.2 U ug/kg 
9.2 U ug/kg 
9.2 U ug/kg 
9.2 U ug/kg 
9.2 U ug/kg 
9.2 U ug/kg 
9.2 U ug/kg 

18 U ug/kg 
5.5 J ug/kg 

18 U ug/kg 
18 U ug/kg 
18 U ug/kg 
18 U ug/kg 

9.1 J ug/kg 
92 U ug/kg 
18 U ug/kg 

ug/kg 
92 U ug/kg 
92 U ug/kg 

180' U ug/kg 
92 U ug/kg 
92 U ug/kg 
92 U ug/kg 
92 U ug/kg 
92 U ug/kg 

180' U ug/kg 
180 U ug/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
l119/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
l119/kg 
mg/kg 
mg/kg 
mg/kg 

) 

Ol 

9.2 
9.2 
9.2 
9.2 
9.2 
9.2 
9.2 

18 
18 
18 
18 
18 
18 
18 
92 
18 

92 
92 

180 
92 
92 
9t~ 

92) 
92> 

180";-
180': 

;~--



cya/'lide 

Lab Sample Number: 
Site 

Locator 
Collect Date: 

Ti~~t\)r-g~tli~e1rbon ... 
Totalpetroleun hydrocarbons· 

S22454002 
WHITING 

16-SL-01 
11-AUG-92 

VALUE QUAL UNITS 

mg/kg 

mg/kg 
mg/kg 

Naval Air Station Whiting Field, Milton, Florida 
Site 16 Surface Soil Data 

22454002 
WHITING 

16-SL-01 
11-AUG-92 

DL VALUE QUAL UNITS DL 

1 mg/kg 

mg/kg 
mg/kg 

) 

VALUE 

S22454003 
WHITING 

16-SL-02 
11-AUG-92 
QUAL UNITS 

······ •. ··· .. · .••.•.•......• 240. mg/kg·········· 
..:.: .. :.<.<.::; .... >«: ..... . 

-:." .::":: ".:" 

DL 

.•.•....••••.••••••.•••••.•.••••• : .•••••••••••••••••••••••......•.•.•••••.•••••.••••• : ••••••.•••.••••.•••••.•....... 

,i:icl:l 2}\iil,·i 
.. ::::.::::::~::<>:-.: ..... 

22454003 
WHITING 

16-SL-02 
11-AUG-92 

VALUE QUAL UNITS DL 

mg/kg 

mg/kg 
mg/kg 

) 



J_ .... ~------------~~~~~.~~~~~---------------~ Naval Air Station Yhit .. }Field, Milton, Florida 

Lab Sample Number: 
Site 

Locator 
Collect Date: 

.:..... .",.: .. < 

CLP·.··~OL~~·~·[ES····9~.~ ••• ••••••••••••••••••· .•••.•.•. 
Chloromethane'" ....... . 
Bromomethane ...• ......... '. 
Vinyl chloride ...•. < .. 
Ch loroethane····· .... :. '.' '.' 

•• Methylene chloride· 
Acetone" •• ' ." ........•....... 
Carbon disulfide . 

.' 1; '-Dichloroethene .. 
1 i1~D i chloroetharie '.. '.' 
1,2-DictHoroethene(total) 
Chloroform. . ... 

.'. 1 , 2~D i ch l oroettiane.· 
;Hiutanone . ' .. 

· '~1,'-Trichloroethane 
· carbOn tetrachloride 
Bromodichloromethane. 
1,2-Dichloropropane .. , 
cis.-' ,3-Dichloropropene 
Trichloroethene 
o ibromochloromethane 
1,',2-Trichloroethane 
Benzene .. 
trans-1,3-Dichloropropene 

· Bromoform . 
4-Metllyl-2-pentanone 

· .2-Hexanone . 
Tetrachloroethene 
Toluene 
1,1,2,2-Tetrachloroethane 
Chlorobenzene 
Ethyl benzene 

.• Styrene .. 
Xylenes (total) 

ClP SEMIVOlATlLES90-SO\I 
Phenol'· .. .. 
tii s(2-Cllloroethyl )··ethe,..·.·.·.·. 
2-Chlorophenol '. 
1,3-Dichlorobenzene ." 
1 f4~DichlorobenzeJ1e ' •• 

ug/kg 

ug/kg 

VALUE 

S22454004 
YHITING 

16-SL-03 
11-AUG-92 
QUAL UNITS 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

Ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

DL 

Site 16 Surface Soil Data 

VALUE 

22454004 
YHITING 

16-SL-03 
11-AUG-92 
QUAL UNITS 

12 U ug/kg 
12 U ug/kg 
12 U ug/kg 
12 U ug/kg 
10 UJ ug/kg 
12 U ug/kg 
6 U ug/kg 
6 U ug/kg 
6 U ug/kg 
6 U ug/kg 
6 U ug/kg 
6 U ug/kg 

12 U ug/kg 
6 U ug/kg 
6 U ug/kg 
6 U ug/kg 
6 U ug/kg 
6 U ug/kg 
6 U ug/kg 
6 U ug/kg 
6 U ug/kg 
6 U ug/kg 
6 U ug/kg 
6 U ug/kg 

12 U ug/kg 
12 U ug/kg 
6 U ug/kg 
6 U ug/kg 
6 U ug/kg 
6 U ug/kg 
6 U ug/kg 
6 U ug/kg 
1 J ug/kg 

410 U ug/kg 
410 U ug/kg 
410 U ug/kg 
410 U ug/kg 
410 U ug/kg 

DL 

410 
410 
410 
410 
410. 

VALUE 

RA856001 
YHITING 

16S00101 
08-JAN-96 
QUAL UNITS 

.. 1I9/kg 
Us/kg .. 
ug/kg 
ug/kg . 
ug/kg 

DL 

390 
··390 

390 
390 
390 

VALUE 

RA856018 
YHITING 

16S00101D 
08-JAN-96 
QUAL UNITS 

12 UJ 
12 U 
12 UJ 
12 UJ 
12 U 
12 UJ 
12 UJ 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 UJ 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 

380 U 
380 U 
380 U 
380 U 
380 U 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

)1--

DL 

12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 

380 
380 
380 
380 
380 



Lab Sample Number: 
Site 

Locator 
Collect Date: 

tiZ-Dichlorobenzene 
Z-Methylphenol······· .. 

... 2; Z ~ oxybi s ( 1-ciil C)ropropane) 
4-Methylphenol . .. .. 
N-Nf troso-df -n-propylamine .. 
Hexach loroethane .. .. . 
Nitrobenzene 
Isophorone 

.. 2-Ni trophenal 
2.4~O irnethylphenol 
bi s(Z-Ch loroethoxy) methane 
Z;4-Dichlorophenol 
1 iZ,4~Trichlorobenzene 

. Naphthalene .. 
·4-Chloroaniline 
Hexachlorobutadiene 

....... 4~(;h tor()~3~methytphenol 
2~Methylnaphthalene ..... 
Hexachlorocyclopentadiene .. 
··2.4,6~Trichloropheriol 
Z;4,5~Trichlorophenol 
2~Chloronaphthalene 
2-Ni troenU ine .....•...•.. 
Oimethylphthalate . 
Acenaphthylene .. . ...•. 
2,6-Dinitrotoluene . 

·3~Nitroani line:· ..... 
Acenaphtiiene. . ..•... 

i 2,4"Oinftrophenol .. 
..• 4"Ni tr.cipheno[··· ...... . 

Oibeniofurari . 
2.4-0initrotoliJene 
Oiethylphthalate 
4~ChlorophenyL-phenyLether 
Fluorene..· . 
4-Ni troanil lne. . . . 

...• 4.6~Ofnitro-2-metIiYlpheno( 
N~tntrosOdiphenylamine •..•.•......• 
4-Bromopheriyl-phenylether . 

•.. Hexach 1 orobenzene . 
Pentach 1 orophenot •••.... 
Phenanthrene . 
Anthracene . 

• Carbazole •••.•.. 
Of -n-butYlPhthalllte 

... :~reri:nt~7:>< .••... : ...•....... 
.. Blitytbenzylphthatate ....•.• : .•••......•••...••... 

3,3-Dichlorobenzidine ....•.... 
< Benzti (a) anthraCene .• 

••..•. Ch rysene} • .<>.i .. 
·bis(2-E~~Ylhej(yL)pht~alate 

.. .: ... :":::.:.;:'::> ... -:-: ..... :.:......... : 

i>« j.:j. .............. . 

VALUE 

S22454004 
WHIT I NG 

16-SL-03 
"-AUG-92 
QUAL UNITS 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
Ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
us/kg 
ug/kg 
ug/kg 
ug/kg 
us/kg 
US/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg ..• 
ug/kg 

Naval Air Station Whiting Field, Milton, Florida 
Site 16 Surface Soil Data 

DL 

22454004 

VALUE 

WHITING 
16-SL-03 
"-AUG-92 
QUAL UNITS 

410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 

2000 U 
410 U 

ZOOO UJ 
410 U 
410 U 
410 U 

2000 UJ 
410 U 

ZOOO U 
2000 UJ 
410 U 
410 U 
410 U 
410 U 
410 U 

2000 UJ 
2000 U 
410 U 
410 U 
410 U 

2000 U 
410 U 
410 U 

410 UJ 
410 U 
410 UJ 
410 UJ 
820 U 
410 U 
410 UJ 

43 J 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
us/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
US/kg 

) 

DL VALUE 

RA856001 
WHITING 

16S00101 
08-JAN-96 
QUAL UNITS DL 

410 390 U ug/kg 390 
410 ····390U Ug/kg.. 390 
410 390 U ug/kg\ 390 
410> 390 U> ug/kg.. 39Ci 
410 390 U< U9/kg} 390 
410... . 390 U Lig/kg 390 
410 390U. ug/kg· 390 

! ~~. ~~~ ~.. . .~~~:/ ~~. 
410 . 390U ugik~< 390 
410.. 390. U ug/kg 390 
410; 390.UUglkg\. 390 
410 .. 390tf ug/~if .•.... 390 
410 390U ug/kg> 390 
410 39QU/ ug/kg/ 390 
410 ··390U .ug/kg>.. . •... 390 
410·· .. ··390>U·· .•••• ~:~~:\ > •.•.••• ~~~ 

410· • •••..•.•.• ·•· .•. • .• • ...•. ·.••• ••• ••• .•.•. • •... • .• ~3~9go •. • ..•.••• · .• ·~U· .• · •..••••• ·.·.. . 390 ~~g i<~:~~:390 
2000 ..•. > 980.Uug/l<g) ...•• ·980 
410. . • •....•••.••• 390 U •. • ....• ug/kg.>. . ..••..••• 390 

2~~g ....... .................... i~g. ~' •.•••.••••. ~:~~: .•••••••.•••.......... ; .•... ~;g. 
410· ··?390.lf· ···Lig/kg·. i~~g 

2000> ••........•.••. 980U·· ug/kg>.·· 980 
410 .·<c 390U. .ug/1<9< ··· •• ·.·.390 

~~~~, ·H i i ~~g~.. ~:~~:.:i..i~~~ 
410; .• ······390U us/kg 390 

!~g;. . ...• ~~g~ ....... ~~~:'Yi ...... ~~g 
44,1 00..... 390 U Uug9//kk99.·· •..•.... · .•.. : .•.• • .•.•.•..•. i.i.·. 390. 39(ftJ ••• 390 

~gggi ; .••.•. ~=g ~ .•.... ~~~=?( ..•. ~:~ 
410< 390U •••• uti/kg· 390 
41 (). •.••. . ... 390 I) • ug/l(g/ •••• 390 
410 . 390 U Us/kg\> 390 

2~~g .. • ~gg ~. .. ~~~:< ..... ~gg 
410 390 U ug/I<g< 390 

390 U us/kg 390 
410 390 U US/kg 390 
410 390 li uglkg... 390 
410>390tJug/kg 390 
410 ·.·.390 U ug/kg390 

:~g •.•...•.... ~~ .. tl·· .• ··· ..• ::~~: •...... ~~ 
410. 390li< uglkg ··390 
410/ >·390 Ui ug/kg 390 

VALUE 

RA856018 
WHITING 

16S00101D 
08-JAN-96 
QUAL UNITS 

380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
970 U 
380 U 
970 U 
380 U 
380U 
380U 
970U 
380 U 
970 U 
970 U 
380 U 
380 U 
380 U 
380 U 
380 U 
970 U 
970 U 
380 U 
380 U 
380 U 
970 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380'U 
380 U 
380 U 
380 U 
380 U 
380 U 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
us/kg 

iug/kg 
ug/kg 

DL 

) 

380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
970 
380 
970 
380 
380 
380 
970 
380 
970 
970 
380 
380 
380 
380 
380 
970 
970 
380 
380 
380 
970 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 



~~--------------------------------~Na-v-a~l~A~i-r-S-t-at~i~o-n-W~h~it ·~~'~i-el~d~,~M~i~l~to~n-,~F~l-o-rl~·d~a----------------------------------
. Site 16 Surt" .... e Soil Data 

Lab Sample Number: 

Di -n-octylphthaLate 
· Benzo (b) f luotahthtme 
Benzo (k) fluoranthene 
Benzo (8) pyrene . 
Indeno (1,2,3-cd) pyrene 
Dibenzo (a,h)anthracehe 

· Benzo (g,hi i) perylene 

CLf>PEStICI[)E~/PCBS90~SO\l 
8lpha~BHC·· .. 
beta-BHC ... . ..... 

· del ta~BHC···· ....•.••.••• 
gamna-BHC(Lindane) 

.. Heptachl.or 
· Aldrin .. 
... Heptach l or epox i de 
· EndosUl fan I 
Dieldrin •••. 
4;4-0DE 

.. Endrin ........ . 

... Endosul fan ·11·· 
.. 4,4-000 

Endosul1ansulfate 
4,4-00T . 
Methoxychlor .•..... 
Endrin ketone 

.. Endrinaldehyde .......•.•••• 

:!:::.~~. t ~~~:i:.\ . 
Toxaphene ....•••....... 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242.·· ..•..•. 
Aroclor-1248.: 
Aroclor-1254 ... 

• Aroc::lor-126lf ..••.•.. 

ClP·~E~~l~~N&riY~~16E .• 
AlunillUll . . . 

Antimony.>.·.·.· •• ·•·•·•·.·•· •. ·:· .•. 
Arsenic·.)·.·· •• •·· 
Bariun ..•.••...••. 
Beryll hili 

· Caiini lI1i . 

Site 
Locator 

Collect Date: 

ug/kg 

mg/kg 

il \'~;~~j;::iIi,·\,· 

S22454004 

VALUE 

IJHITING 
16-SL-03 
11-AUG-92 
QUAL UNITS 

14200 
3 U 

3.1 
42.9 J 

.12 J 
1.6 

1180 J 
14~Q 

ii ... ':7,,· 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

·,50.6 •. ...• mg/kg 
... 13600 .. .mg/kg 

·.> .. ··121·.···. .: mg/kg· ·········~:::!e:i·~.·)······························· ........ . /·····.···.: ..• 228· J . . mg/kg . ... . 

DL VALUE 

40 
12 
2 

40 
1 
1 

1000 
2 

., 10 
5 

20 
1 

1000 

22454004 
IJH I TI NG 

16-SL-03 
11-AUG-92 
QUAL UNITS 

410 U 
410 U 
410 U 
410 U 
410 U 
410 U 
410 U 

9.9 U 
9.9 U 
9.9 U 
9.9 U 
9.9 U 
9.9 U 
9.9 U 
9.9 U 

20 U 
5.5 J 
20 U 
20 U 
20 U 
20 U 

5.2 J 
99U 
20 U 

99U 
99 U 

200 U 
99U 
99U 
99U 
99U 
99U 

200 U 
200 U 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

DL 

410 
410. 
410 
410 
410 
410 
410 

VALUE 

RA856001 
IJH ITING 

16S00101 
08-JAN-96 
QUAL UNITS 

390Uug/kg . 
< 390.U . ug/kg 

DL 

. 390U .. UU9g//kkg9 .. · •• : .•.•• • .••.•.•. ·•···· 39Ifu···· 
....... 390 U ug/k9. 

390 U • ug/kg 
390 UJ ug/kg . 

390 
390 
390 
390 
390 
390 
390 

VALUE 

RA856018 
IJHITING 

16S00101D 
08-JAN-96 
QUAL UNITS 

380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

5840 J mg/kg 
12 UJ mg/kg 

1.2 J mg/kg 
13.6 J mg/kg 

1 U mg/kg 
.3 J mg/kg 

173 J mg/kg 
5.8 mg/kg 
10 u mg/kg 
5 UJ mg/kg 

2910 J mg/kg 
7.S J mg/kg 
150 J mg/kg 

DL 

380 
380 
380 
380 
380 
380 
380 

40 
12 
2 

40 
1 
1 

1000 
2 

10 
5 

20 
.6 

1000 



.. Manganese 
Mercllry 
NickeL 
Potass h.1II 
Selenillll . 
Silver 
Sodillll 

.. ~~~l~~: 
Zinc 
Cyanide 
...... . .... 

T~t~lor~anic ~aroon 

Lab Sample Number: 
Site 

Locator 
Collect Date: 

... Total petrolellll hydrocarbons 

VALUE 

228 

S22454004 
WHITING 

16-SL-03 
11-AUG-92 
QUAL UNITS 

.1 
5.5 J 
230 J 
.46 U 
.87 J 
232 J 

.5 U 
22.7 

128 
.27 U 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 

Naval Air Station Whiting Field, Milton, Florida 
Site 16 Surface Soil Data 

22454004 RA856001 
WHITING WHITING 

16-SL-03 16S00101 
11-AUG-92 08-JAN-96 

DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

3 my/kg • 185 mg/kg . 
.1 mg/kg .• ,. U mg/kg······ 
8 mg/kg ···········100g~J· 

mg/kg •...•.• 
1000 my/kg lng/kg •.. 

1 my/kg .19. J mg/kg· 
2 my/kg 2U mg/kg 

1000 mg/kg 129 J :~~~.« ... 2 mg/kg •..• · .••••• · ••• 2 .. U .. 
10 my/kg 6;8J mg/kg. . 
4 mg/kg ····6.4 mg/kg . 
1 my/kg .12J mg/kg 

my/kg 
my/kg 

) 

RA856018 
WHITING 

16S00101D 
08-JAN-96 

VALUE QUAL UNITS DL 

3 151 my/kg 3 
.1 .1 U my/kg .1 
8 1.9 J mg/kg 8 

1000 1000 UJ mg/kg 1000 
1 1 U mg/kg 1 
2 2 U mg/kg 2 

1000 1000 UJ mg/kg 1000 
t 2 U mg/kg 2 

10 8.6 J mg/kg 10 
4 6.9 mg/kg 4 

.5 .12 J mg/kg .5 

mg/kg 
mg/kg 

,) 



--- -)l------------::---:-:"":'--::-:--:-:--~ Naval Air Station \/hh )Field, Milton, 
Site 16 Surtace Soil Data 

Lab Sample Number: 
Site 

Locator 
Collect Date: 

...... ;. ..... : ....... :::.:.. .. "'-, 

......... " .. 

CLP~~LATILES~O-S~ •. 
Ch l oromethane. 
Bromomethane .. 
vinyl chloride 
Chloroethane..:.· ...... 

.. Methylene chLoridE! 
•. Acetone· ... .... .. 

Carbon disulfide 
•• 1 ,1-D i ch loroethene 

1i'-Dichloroethane 
1,Z-DichLoroethene (total) 
ChLoroforni 

• 1,Z·Oichloroethane 
·2~Butariorie ••. 

1; 1, 1-TrichLoroethane 
· Carbon tetrachloride 
• BromodichLoromethane 
···';Z-Oichloropropane 

cis-1,3-0ichloropropene 
TrichLoroethene 
Oibromochloromethane 
1,1,Z-TrichLoroethane 

•• Benzene.. .. 
•.• trans~1 ,3·0tehLoropropene 
. BfoniOform •.•.•.••..•.•. .•.•••.. .... . 

•. i 4~Methyl-2;:pentanone 
Z"lIexaiione . .. . 

.. Tetrachloroethene 
Toluene ..... .. . 
1,1,Z,Z-Tetrachloroethaiie· . 
Chlorobenzene 
Ethylbenzerle 
Styrene . 

·····)(ylenes{total) .••.••.. 
..... ...... -:.... . ., ............ . 

CL~$E .. tv~LAiILES90·S~ 
· Phenol·· . 
bis(2~c:hl()roethyl> ether 

. Z-ChLorophenol· ... 
1~3.;.Dichlorobeniene 
';4·01chlorobenz~ .... 

. . . . ." 

...... .. ..11<:1(' 
-:.: ..... ::. . ......... ' . 

. :.: -:.;. .' ,', .. ':'.' :.::::::. :::::: ::~ :": ).'~ ::~ ::~:: :~:~::.;: ~:::~]i:j;::~ !;~: :~:;;;~j~~:: :j:.: :~~~~.;:.:'.::::::/:'"' 
::".-:.::}::..::-. 

. . >.:.:t):··: .. ........ "'::.;:::;'::. ::·t::. :::~.\::::::\";~::().>.:;::::?~}{:::::~:.';: 

ug/kg 

VALUE 

RA856018 
\/HITING 

16S00101D 
09-JAN-96 
QUAL UNITS 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

DL VALUE 

RA856006 
\/H IT I NG 

16S00201 
09-JAN-96 
QUAL UNITS 

11 U 
11 U 
11 U 
11 UJ 
11 U 
11 UJ 
11 U 
11 U 
11 U 
11 U 
11 U 
11 UJ 
11 UJ 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 

370 U 
370 U 
370 U 
370 U 
370 U 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

DL 

Florida 

VALUE 

RA856007 
\/H IT I NG 

16S00301 
09-JAN-96 
QUAL UNITS DL 

..... :::: .. :::.::: ... , . 
............. ........... -:, .............. . 

~~~:i. . .. ~~g 
ug/kg> 420 
ug/kg...... ··420 
ug/kg ... 420 

VALUE 

RA856003 
\/HITING 

16S00401 
08-JAN-96 
QUAL UNITS 

11 U 
11 U 
11 U 
11 UJ 
11 U 
11 UJ 
11 U 
11 U 
11 U 
11 U 
11 U 
11 UJ 
11 UJ 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 

370 U 
370 U 
370 U 
370 U 
370 U 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

) 

OL 

11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 

370 
370 
370 
370 
370 



Lab Sample Number: 

1,2-DichlQrobenzene 

Site 
Locator 

Collect Date: 

2-Methylphenol . 
.. ' 2,2-oxybis(1-Chloropropane) 

4-Methylphenal .' ..... . 
N-Nitroso-di-n-propylamine 
Hexach loroethane. . ..... 
Nitrobenzene. . 
I sophorone: : . 
2-Nitrophenol .'. 
2,4-Dimethylphenol . 

. bis(2-Chloroethoxy} methane 
2,4~Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene .' 
4-Chloroani line 
Hexach l orobutad i ene '. 
4-Chloro-3~methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline .. 
Oimethylphthalate .. 

. Acenaphthylene 
2,6-0 i nitrotoluene 

. 3-Nitroaniline .... ···· 

.... Acenaphthene:··· ' ••... 
·2~4-Dinitrophenor 
.4-Ni trophenal .. '.' 
Oibenzofuran 
2,4-Dinitrotoluene· .. 
Ofethylphthalate 
4-Chlorophenyl-phenyletller 
Fluorene ..... . .. 

'.' 4-Nitroani line 
.•.•••• 4 ,6~D i ni tro-2-methylphenot 

thNitrosOdiphenyLamine 
<4~Br'OiiloPhetlYI-phenyle.ther 
. Hexach lorobetizene . 

'.' Pentachlorophenol" 
Phenanthrene' 

.' Anthracene' 
Carbazole ' ....... ' ......... . 

.•. Of-n-butylphthalate.·· 
Fluoranthene>. i 

••.••••.. Pyrene ••. ·: •• :·· •••• ·• ••••.•.••..•.•.•.•.•.•••..•• » ...•....•......•.••..... ' 
.• Butylberliylphtha\lite •. 
.... 3,l-Oichlorobenzidine •. 

Benzo (al anthracei14i! .• ' ... 
.• · ••.•• Chrysene{·}?<·< .' •...... 
•..•.. bf8(2-Et~ylhexylt phtitalat-. 

. ·~i)'i. ··.'.1.\ .•.. " .•.•.•. :.'.;< .. , .. .. 

.i,>.,i::/ ....... :- .. ;;. .. : .... ;.;.;. .... -: .. -:.;:.: .. :::::;::.:::-; .......... . 

VALUE 

-. 

' . 

RA856018 
WHITING 

16S001010 
09-JAN-96 
QUAL UNITS 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

.. ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg~ 

ug/kg 
ug/kg 
ug/kg 
ug/kg' 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

• ug/kg 
O9/kg 
ug/kg .'. 
O9/kg 
us/kg 
US/kg 
US/kg 
US/kg 
US/kg 
US/kg 
ug/kg 
ug/kg 
ug/kg 

. ug/kg 
ug/kg 

Naval Air Station Whiting Field, Milton, Florida 
Site 16 Surface Soil Data 

OL VALUE 

RA856006 
WHITING 

16S00201 
09-JAN-96 
QUAL UNITS 

370 U 
370 U 
370 U 
370 U 
370 U 
370 U 
370 U 
370 U 
370 U 
370 U 
370 U 
370 U 
370 U 
370 U 
370 U 
370 U 
370 U 
370 U 
370 U 
370 U 
920 U 
370 U 
920 U 
370 U 
370 U 
370 U 
920 u 
370 U 
920 U 
920 U 
370 U 
370 U 
370 U 
370 U 
370 U 
920 U 
920 U 
370 U 
370 U 
370 U 
920 U 
370 U 
370 U 
370 U 
370 U 
370 U 
370 U 
370 U 
370 U 
370 U 
370 U 
370 U 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
US/kg 
ug/kg 

) 

OL VALUE 

RA856007 
WHITING 

16S00301 
09-JAN-96 
QUAL UNITS DL VALUE 

RA856003 
WHITING 

16S00401 
08-JAN-96 
QUAL UNITS 

370 U 
370 U 
370 U 
370 U 
370 U 
370 U 
370 U 
370 U 
370 U 
370 U 
370 U 
370 U 
370 U 
370 U 
370 U 
370 U 
370 U 
370 U 
370 U 
370 U 
920 U 
370 U 
920 U 
370 U 
370 U 
370 U 
920 U 
370 U 
920 U 
920 U 
370 U 
370 U 
370 U 
370 U 
370 U 
920 U 
920 U 
370 U 
370 U 
370 U 
920 U 
370 U 
370 U 
370 U 
370 U 
370 U 
370 U 
370 U 
370 U 
370 U 
370 U 
370 U 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
US/kg 
ug/kg 
ug/kg 

OL 

370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
920 
370 
920 
370 
370 
370 
920 
370 
920 
920 
370 
370 
370 
370 
370 
920 
920 
370 
370 
370 
920 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 
370 



----------- .=>~----------------------------------Na-v-a~l-A~i-r-S-t-a-tl~·o-n-Y-h~it ~~F~ie~l~d-,~M~i~lt~o-n-,~F~lO-r~i~da---------------------------------­
Site 16 Surface Soil Data 

Lab Sample NlI11ber: 

Di ~n-octylp/1thalate 
Benzo (b).fluoranthene 

· Benzo (k). fluoranthene 
.: Benzo (a) pyrene .. : • 
· Indeno (1,2,3-cd) pyrene 

Site 
Locator 

Collect Date: 

· Dibenzo (a,h) anthracene : ••••• 
Benzo (g,h, i) perylene . 

eli, . PEST i CIDES/PCBS 9()-SOIJ 
. alpha~BHC· . . . 
beta-BHC 
del ta~BHC 
gliim1a'-BHC(lindane) 
Heptachlor 
Aldrin 
Heptachlorepoxide 
Endosulfanl 
Dieldrin 
4,4-0DE 

.. Endrin 
Endosul fan II 
4,4-0DO 
Endosulfan sulfate 
4,4-00T 
Methoxychlor 
Endrin ketone 

. Endrin.aldehyde 
.·alpha-chlordane 
•. gamma-Chlordane 

Toxaphene ... 
Aroclor-1016. 
Aroclor-1221 
Aroclor'1232 
Aroclor-1242 

_ Aroclor-.1248 
.:. Aroclor- 1254 
· Aroclor'-1260 .. 
· ...... . 

Cl;~ET~lS·AND ... CYANIDE 
All.l1lirll.ll1· .. 
Antimony 
Arsenic 
98ril.l1l 
Beryllillli 
Cacinh.in·· ... 

.. Calcil.l1l 
: ·::chromiur. ... · ....... ·. 

Cobalf>·· 

..... !~ri.) ... ·<····· 
MagnesiUJi/ 

ug/kg 

mg/kg 

RA856018 
YHITING 

16S00101D 
09-JAN-96 

VALUE QUAL UNITS DL 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

2UJ ug/kg 2 
2 UJ ug/kg 2 
2 UJ ug/kg 2 
2UJ ug/kg 2 
2 UJ ug/kg 2 
2 UJ ug/kg 2 
2 UJ ug/kg 2 
2 UJ ug/kg 2 

3.8 UJ ug/kg 3.8 
2 J ug/kg 4 

3.8 UJ ug/kg 3.8 
3.8 UJ ug/kg 3.8 
3.8 UJ ug/kg 3.8 
3.8 UJ ug/kg 3.8 
2.7 J ug/kg 4 

20 UJ ug/kg 20 
3.8 UJ ug/kg 3.8 
3.8 UJ ug/kg 3.8 

2 UJ ug/kg 2 
2 UJ ug/kg 2 

200 UJ ug/kg 200 
38 UJ ug/kg 38 
78 UJ ug/kg 78 
38 UJ ug/kg 38 
38 UJ US/kg 38 
38 UJ ug/kg 38 
38 UJ US/kg 38 
38UJ US/kg 38 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg .. 
mg/kg 
mg/kg 
mg/kg 

.. ·mg/kg 

RA856006 
YHITING 

16S00201 
09-JAN-96 

VALUE QUAL UNITS OL VALUE 

370 U ug/kg 
370 U ug/kg 
370 U ug/kg 
370 U ug/kg 
370 U ug/kg 
370 UJ ug/kg 
370 UJ ug/kg 

1.9 U ug/kg 
1.9 U ug/kg 
1.9 U ug/kg 
1.9 U ug/kg 
1.9 U ug/kg 
1.9 U ug/kg 
1.9 U ug/kg 
1.9 U ug/kg 
3.7 U ug/kg 
3.7 U ug/kg 
3.7 U ug/kg 
3.7 U ug/kg 
3.7 U ug/kg 
3.7 UJ ug/kg 
3.7 U ug/kg 

19 U ug/kg 
3.7 U ug/kg 
3.7 U ug/kg 
1.9 U ug/kg 
1.9 U ug/kg 
190 U ug/kg 
37 U ug/kg 
74 U ug/kg 
37 U ug/kg 
37 U ug/kg 
37 U ug/kg 
37 U ug/kg 
37 U ug/kg 

6570 J mg/kg 40. 
12 UJ mg/kg 12 

1.6 J mg/kg 2 
11.2 J mg/kg 40 

1 U mg/kg 1 
.36 J mg/kg 1 
260 J mg/kg 1000' 
4.5 mg/kg Z: •. ·• 

10 U mg/kg 10. 
3.8 J mg/kg 5······ 

4090 J mg/kg 20. 
6.5 J mg/kg .6· 

91.3 J mg/kg 1000 

RA856007 
YHITING 

16S00301 
09-JAN-96 
QUAL UNITS DL 

RA856003 
YHITING 

16S00401 
08-JAN-96 

VALUE QUAL UNITS 

370 U ug/kg 
370 U ug/kg 
370 U ug/kg 
370 U ug/kg 
370 U ug/kg 
370 U ug/kg 
370 UJ ug/kg 

1.9 U ug/kg 
1.9 U ug/kg 
1.9 U ug/kg 
1.9 U ug/kg 
1.9 U ug/kg 
1.9 U ug/kg 
1.9 U ug/kg 
1.9 U ug/kg 
3.7 U ug/kg 
3.7 U ug/kg 
3.7 U ug/kg 
3.7 U ug/kg 
3.7 U ug/kg 
3.7 UJ ug/kg 
3.7 U ug/kg 

19 U ug/kg 
3.7 U ug/kg 
3.7 U ug/kg 
1.9 U ug/kg 
1.9 U ug/kg 
190 U ug/kg 
37 U ug/kg 
74 U ug/kg 
37 U ug/kg 
37 U ug/kg 
37 U ug/kg 
37 U ug/kg 
37 U ug/kg 

11100 J mg/kg 
12 UJ mg/kg 

1.5 J mg/kg 
13.1 J mg/kg 

.09 J mg/kg 

.25 J mg/kg 
80.8 J mg/kg 
10.3 mg!kg 

10 U mg/kg 
4.4 J mg/kg 

5160 J mg/kg 
4.4 J mg/kg 
127 J mg/kg 

) 

DL 

370 
370 
370 
370 
370 
370 
370 

1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
3.7 
3.7 
3.7. 
3.7 
3.i 
3. T: 
3.7~· 
1~ 

3.lt 
3 •. 7i 
1.9;: 
1.9: 
190 
37. 
74 
37 
37 
37 
37 
37 

40 
12 
2 

40 
1 
1 

1000 
2 

10 
5 

20 
.6 

1000 



lab Sa~le Nl.M11ber: 

... Manganese ... 
Mercury<.< ..•... 
Nickel···..:.·:.'.: 
Potass i un):"': 
Seleni lIl1<.:. 
Si lver ....... . 
Sodilll1 

Site 
locator 

Collect Date: 
VALUE 

RA856018 
WHITING 

165001010 
09-JAN-96 
QUAL UNITS 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

niglkg 
mg/kg 

Naval Air Station Whiting Field, Milton, Florida 
Site 16 surface Soil Data 

Dl 

RA856006 

VALUE 

WHITING 
16500201 
09-JAN-96 
QUAL UNITS 

97.2 
.1 U 
8 U 

1000 UJ 
1 U 
2 U 

120 J 
2 U 

10.2 J 
8 

.5 U 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 

DL VALUE 

RA856007 
WHITING 

16500301 
09-JAN-96 
QUAL UNITS Dl 

.tl~tu.:~~~:.:. ..,~ 
8 •..•.• : ........ : .... 2.7 J .: ... mglkg..· 8 

1000 ... ·1000 lii .. mg/kli.· 1000 
t i.·'" 1 U .. mglkg:'·· . f 
2. . U· mg/kg. ..... 2 

1000.. mg/kg< . 1000 
2. mg/kg( ...2. 

10 mg/kli/ 10 
4··· mglkg.. .'·4 

mg/kg': . ,.. .. .,~ 

RA856003 

VALUE 

WHITING 
16500401 
08-JAN-96 
QUAL UNITS 

95.8 
.1 U 

2.3 J 
1000 UJ 
.15 J 

2 U 
1000 UJ 
.13 J 

17.5 
6.3 

.5 U 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 

Dl 

) 

3 
.1 
8 

1000 
1 
2 

1000 
2 

10 
4 

.5 



=>·----------------------------------Na-v-a-l-A~i-r-S-t-a-ti-o-n-~-h-it.~~F~i~el~d~,~M~i~l~to-n-,~F~l-o-ri~d~a--------------------------------­
Site 16 Surface Soil Data 

Lab Sample Number: 
Site 

Locator 
Collect Date: 

" ,...... . . ... '," ,", :".:. 

CLP···v6L~·T·I·~ES····~0-·~.··.·········· •.•.. 
cli loromethane. . 
Bromomethane •.•. , •....• 
vinyl chloride 
Chloroethane.. • .......... . 

··•· ••• ·:6!~~~:~e.chl~t~de .•.••. ··· ••• · 
carbori disu( fide .....••.•... 

, ...... ' l: l:g·~6nt ~~~:~~:~ ••.•••••••.•••• , ....••••••.••••..•••••••••••• 
.J;2:'Qi~hlof()~then~( total ) ••... 
·.ChlOtoform ...•......••.•.•.......•.•. 
·· .••. 1 ; Z-jHi:h loroeithane< 
·····2~Butanone . 

1 , 1 ; 1~ T ri ch l oroetharie .. 
Carbon tetrachloride 

'. Bromodichloroniethane 
';2-Dichlotopropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 

• 1,1 ,2-Trichloroethane 
. Benzene... .• ... ..•.. • ... 
trans~1 ;3~Dichloropropene . 

,."BrOmoform·· .•..... 
4~Methyl-2~pentarione 

·2"Hexariorie· .....•••......... 
....•• TetractilorOethene 

Toluene 
.. 1,1 ,2,2~Tettai:hloroeth8ne 

•• ·!~~~mr\~i< ..... . 
ti.p·$~~tV()~~Tn~!t96i~tiJ·.·····.··· •••. ••·•· •••.... ,. 
..•... Phencl f .. · •.••...... , ••.•...••• , ... /«»>« 

bi s(2~chtoroethyll ether •.•.•.. 

•.• ~:~~~t~~~~ni:"I{· . 
';4-tiichlol'obefIze"e •••.... 

ug/kg 

ug/kg 

VALUE 

RA856002 
~HITING 

16S00501 
08-JAN-96 
QUAL UNITS 

11 U ug/kg 
. 11 U ug/kg 

11 U ug/kg 
11 UJ ug/kg 
11 U ·ug/kg 

.,. 11 uJ ug/kg 
11 U ug/kg 
11 U ug/kg 
11 U ug/kg 

.11 U ug/kg 
•..... 1(u ug/kg 
··,1 UJ ug/kg 

11 UJ·· ug/kg 
11 U ug/kg 
11 U ug/kg 
11 U ug/kg 
11 U ug/kg 
11 U ug/kg 
11 U ug/kg 
11 U ug/kg 
11 U ug/kg 
11 U ug/kg 

.. 11 U ug/kg 
11 U ug/kg 

. 11 U ug/kg 
11 U ug/kg 
11 U ug/kg 
1 J ug/kg 
1 U ug/kg 

.11 U ug/kg •. 
>11 U .. ug/kg 

11 U·· ug/kg 
.• ·.11. uug/kg 

DL 

11 
11 
11 
11 
11 
11 
11 

..11 
·,1 

... 1,. 
11 
11 ...•.. 11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 

....•. 11 
... 11 

•• 11 
11 

········11 

VALUE 

RA856009 
~HITING 

16S00601 
09-JAN-96 
QUAL UNITS 

12 U ug/kg 
12 U ug/kg 
12 U ug/kg 
12 UJ ug/kg 
12 U ug/kg 
12 UJ ug/kg 
12 U ug/kg 
12 U ug/kg 
12 U ug/kg 
12 U ug/kg 
12 u ug/kg 
12 UJ ug/kg 
12 UJ ug/kg 
12 u ug/kg 
12 U ug/kg 
12 U ug/kg 
12 U ug/kg 
12 U ug/kg 
12 U ug/kg 
12 U ug/kg 
12 U ug/kg 
12 U ug/kg 
12 U ug/kg 
12 U ug/kg 
12 U ug/kg 
12 U ug/kg 
12 U ug/kg 
12 U ug/kg 
12 U ug/kg 
12 U ug/kg 
12 U ug/kg 
12 U ug/kg 
12 U ug/kg 

420 U ug/kg 
420 U ug/kg 
420 U ug/kg 
420 U ug/kg 
420 U ug/kg 

DL 

RA856009DL 
~HITING 

16S00601DL 
09-JAN-96 

VALUE QUAL UNITS DL VALUE 

RA870004 
~HITING 

16S00701 
10-JAN-96 
QUAL UNITS 

12 U ug/kg 
12 U ug/kg 
12 U ug/kg 
12 U ug/kg 
12 UJ ug/kg 
12 UJ ug/kg 
12 UJ ug/kg 
12 UJ ug/kg 
12 U ug/kg 
12 U ug/kg 
12 U ug/kg 
12 U ug/kg 
12 UJ ug/kg 
12 U ug/kg 
12 U ug/kg 
12 U ug/kg 
12 U ug/kg 
12 U ug/kg 
12 U ug/kg 
12 U ug/kg 
12 U ug/kg 
12 U ug/kg 
12 U ug/kg 
12 U ug/kg 
12 UJ ug/kg 
12 UJ ug/kg 
12 U ug/kg 
12 U ug/kg 
12 U ug/kg 
12 U ug/kg 
12 U ug/kg 
12 U ug/kg 
12 U ug/kg 

400 U ug/kg 
400 U ug/kg 
400 U ug/kg 
400 U ug/kg 
400 U ug/kg 

)1--

DL 

12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 

400 
400 
400 
400 
400 



Lab Sample Number: 
Site 

Locator 
collect Date: 

'1,2~Dichlorobenzene 
2-Methylphenol .' . 
2,2-oxybis(1-Chloroproparie) 
4-MethyLphenol· . . 
N-Nitroso-di-n-propylamine 
Hexach loroethane .. 
Nitrobenzene 
I sophorone .. 
2-Ni trophimol· 
Z;4-Dimethylphenol '.' 
bis(2-ChloroethoxY)'methane 
2.4~Dichlorophenol . 
1i2,4cTrichlorcibenzerie 

.'. Naphthalene .... 
. 4-th loroani line. 

.. Hexach 1 orobutad i ene 
.. 4"Cllloro-3-methylphenol 

2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6"Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2.4-Dinitrophenol 

... 4.Nitrophenol 
Dibenzofuran 

.•.. 2,4-Di ni trotoluene 
Diethylphthalate. 
4-Chlorophenyl-phenylether 
Fluorene .. ...... .. 
4-Nitroanit ine 

.' 4,6~Dinitr.o-2~niethylphenol 
.••• N~Niti'osOdiphenylamine 
··4~Bfcimophenyl.pheliYlether. 
"Hexach 1 orobehzene.. ••.••. 
... PentachlorophenOL·> 
. "'Phenanthrene" ....•... 
' .. Anthracene 

carbazole .< . . .... 
Di·n~biJtylphtha(ate 

• ~~~::nt~~/ ..i/ 
8utylbenzylphthahltf( •..• 
3,3~Dfchlorobenzidine .. 
Beriz() (a)ar'lthracene' 

•. Chrysene... .. •••... ". 
. bis(2~Ethylhexyl) phthalate 

VALUE 

RA856002 
WH IT ING 

16S00501 
08-JAN-96 
QUAL UNITS 

360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
900 U 
360 U 
900 U 
360 U 
360 U 
360 U 
900 U 
360 U 
900 U 
900 U 
360 U 
360 U 
360 U 
360 U 
360 U 
900 U 
900 U 
360 u 
360 U 
360 U 
900 U 
360 U 
360 u 
360U 
360 U 
360U 

:. ····.·360 u" 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
US/kg 
ug/kg 
us/kg 
ug/kg 
ug/kg 
us/kg 

. us/kg 

. us/kg 
lug/kg 
'ug/kg 
,us/kg 
'ug/kg 

·····360 U 
360u 
360 U 
360U 
360U 

Naval Air Station Whiting Field, Milton, Florida 
Site 16 surface Soil Data 

DL 

360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
900 
360 
900 
360 
360 
360 
900 
360 
900 
900 
360 
360 
360 
360 
360 
900 
900 
360 
360 
360 
900 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 

RA856009 

VALUE 

WHITING 
16S00601 
09-JAN-96 
QUAL UNITS 

420 U 
420 U 
420 U 
420 U 
420 UJ 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 UJ 
420 U 

1100 U 
420 U 

1100 U 
420 U 
420 u 
420 U 

1100 U 
420 U 

1100 U 
1100 U 
420 U 
420 U 
420 U 
420 U 
420 U 

1100 U 
1100U 
420 U 
420 U 
420 U 

1100U 
440 

95 J 
97 J 

420 U 
2300 
1700 
420 U 
420 U 

2300 
3200 
420 U 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

DL 

RA856009DL 
WHITING 

16S00601DL 
09-JAN-96 

VALUE QUAL UNITS DL 

420. . . 840 Rug/kg... 840 
420 '.' .' 840R ug/kg/ 840 
420\840 R. ug/kg. •.•. 840 
420. 840 R" ug/kg'/ .. 840 
420 840 R ug/kg 840 
420 • 840 Rug/kg 840 
420 840 R ..•. ug/kg.· 840 
420 ./. 840 Rug/kg... ". 840 
420 840 R .Ug/kg<840 
420 840 R. ug/kg 840 
420 •. 840 R ·ug/kg· ......... " 840 
420 .....•....•... 840 R '. ug/kg 840 
420 840.R ...•• ·uugg//kkg!i ...••.••.•••...•. · ............ ·· '884400 420 .. 840R. 
420i:840R . ug/kg.·· .. ' .840 

4
42200.'.:,. . •..••.•••.••. 8844°0' •..•. ·.RR.......... . ug/kg: 840 

ug/kg • 840 
420 "840Ifug/kg 840 
420 840R> ug/k9.. '.' 840 
420 8401f ug/kg> 840 

1100< 210(flf ug/kif 2100 
420 840R> ug/kg.>.< . 840 

1100 .. ' • 2100 Ii ug/kg '.. 2100 
:~~ ••.............. :g:~~~:F)'" :g 
420 840 R 'ug/kg .. 840 

1100 .' ··2100R ug/kg 2100 
420 840R ug/kg 840 

1100 210QR ug/kg. '.' .... 2100 
ll~~ 2~g~ ••.....•..• ~~~:) 2~~g 
420 840 R ,ug/kg •.... '.' . 840 
420 840 R US/kg..' 840 
420 840 R "'ug/kg i .. 840 
420 840 R..ug/k9 .•..... .... 840 

~~g~ .. .... ~~gg} ... :~~~:. ~~gg 
420 840 Rug/kg .. '. 840 
420." '. · .•.. ··••·•· .. 840R .·.ug/k9\: ••••. 840 
420 ..•...•.••... 840 Ii ..•..... usug' //kk99·· ••. · •.•.•. ··.•· .•.•. ·.·.·.·.·•·.·.· ....... 84

10
0
0 1100. · ••• 2100R 4 

420 ..•.•.....•.. ··.··320Rug/kg. 840 
420 .......•.•.•.•••.. 840 R . ug/kg 840 
420 840 R. iJg/kg.· 840 
420 840 II ug/kg . 840 
420. 2900 Rug/kg 840 
420 '>2500R '.. . US/kg. 840 
420" 840',R "ug/kg) .•.. 840 
420 '.' 840 i RUg/kg. 840 
420 •• ··.2700·11· .. ug/kg 840 
420 3200 R . ug/kg '" 840 
420 840R ug/kg 840 

RA870004 

VALUE 

WHITING 
16S00701 
10-JAN-96 
QUAL UNITS 

400 U 
400 U 
400 U 
400 U 
400 U 
400 U 
400 U 
400 U 
400 U 
400 U 
400 U 
400 U 
400 U 
400 U 
400 U 
400 U 
400 U 
400 U 
400 U 
400 U 

1000 U 
400 U 

1000 U 
400 U 
400 U 
400 U 

1000 U 
400 U 

1000 U 
1000U 
400 U 
400 U 
400 U 
400 U 
400U 

1000 U 
1000 U 
400U 
400 U 
400U 

1000;U 
52 J 

400'U 
400 U 
400 U 
260 J 
170, J 
400U 
400 U 
250 J 
270 J 
110; J 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
.ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
.ug/kg 
'ug/kg 
jug/kg 

DL 

) 

400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 

1000 
400 

1000 
400 
400 
400 

1000 
400 

1000 
1000 
400 
400 
400 
400 
400 

1000 
1000 
400 
400 
400 

1000 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 



·:>·~--------------------------------~Na-v-a~L~A~i-r-S-t-at~i~o-n-W~h~it ~~f~i-e~ld~,~M~i~l~to-n-,~FL~o-r~id~a----------------------------------.~J\ 
.. Si te 16 Surt .. ..:e Soil Data _"~ 

Lab Sample NlIllber: 

Oi -n-oCtylphthalate 
Benzo (b) fluoranthene 
Benzo (k) fluoranthene 
Benzo (a) pyrene 
Indeno (l,2,3-cd) pyrene 
Olbenzo (a,h) anthracene 
Benzo (g,h,i) perylene 

CLP PESTICIOES/PCBS.90~SOW 
alpha-BHC 
beta-BHC 
de.l ta~BHC:··. .. ••• • .•.•. 

.. ganma~BHC (Lindane) 
Heptach~or 
Aldrin . 

.. ·Heptach 1 or.· epox ide •••.. 
Endosul fan I ... 
Dieldrin .... 

... 4;4-00E·· 
... Endrin •. :.. . 
..• Endosul18n U 
.. 4,4-000·. 

Endosulfan·sulfate 
4,4-00T .... 
Methoxychlor 
Endrin ketone 
Endrin.aldehyde 
alpha·Chlordane 
garnna-chlordane 
Toxaphene 
Aroclor-l016 
Aroclor-1221 
Aroclor·1232 
ArocLor·1242 
Aroclor-1248 

... ArocLor-1254 . 
Aroclor~1260 .. 

ClPMETAlSANDCYANIOE 
A l\.in i IltIIi .. 

.•. Antimony 

. Arsenic: .. 
lIar!un ........... . 

~~~~~i::· 
Cal c i \.in.: .......... > ... :> ::.:::>: .••• : ........ . 
ChrOr.ii~>.· •... 

.. CobaLt):<> .:. . !~j//.: .. : .. ..... . 
Magnesh.iii ... 

Site 
Locator 

Collect Date: 

ug/kg 

mg/kg 

RA856002 

VALUE 

WHITING 
16S00501 
08-JAN-96 
QUAL UNITS 

360 U 
360 U 
360 U 
360 U 
360 U 
360 U 
360 UJ 

·1.8 U 
1.8 U 
1.8 U 
1.8. U 
1.8 U 
1.8U 
1.8 U 
1.8 U 
3.6 U 
3.6 U 
3.6 U 
3.6 U 
3.6 U 
3.6 UJ 
3.6 U 

18 U 
3.6 U 
3.6 U 
1.8 U 
';8 U 
180 U 
36 U 
73U 
36 U 
36 U 
36 U 
36 U 
36 U 

5610 J 
12 UJ 

1.3. J 
6.1 J 
.06 J 

1 U 
70.8 J 
······4. 
• .69 J 

5.UJ 
3220J 
5.2 J 

82.7 J 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
rng/kg 
mg/kg 
RIg/kg 
mg/kg 
RIg/kg 
mg/kg 

OL 

360 
360 
360 
360 
360 
360 
360 

1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 

18 
3.6 
3.6 
1.8 
1.8 
180 
36 
73 
36 
36 
36 
36 
36 

40 
12 
2 

40 
1 
1 

1000 
2 

10 
5 

20 
.6 

1000 

RA856009 

VALUE 

WHITING 
16S00601 
09-JAN-96 
QUAL UNITS 

420 U 
4000 R 
3200 
3400 R 
1900 
700 

1200 

11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 

130 
100 

21 U 
21 U 
21 U 
21 UJ 
89 

110 U 
21 U 
21 U 
11 U 
11 U 

1100 U 
210 U 
420 U 
210 U 
210 U 
210 U 
210U 
210 U 

7890 J 
12 UJ 

2.2 J 
53.6 

.08 J 
2.2 
796 J 

11.5 
1.5 J 

71.7 
10300 J 

236 J 
154 J 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

mg/kg 
mg/kg 
RIg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

.mg/kg 
mg/kg 
mg/kg 

. RIg/kg 

OL 

RA856009DL 
WHITING 

16S00601DL 
09-JAN-96 

VALUE QUAL UNITS OL 

21.·. 
21< .: 

110 
21 
21 
11 
11 

1100 
210 
420 
210 .. 
210 
210 
210 
210 

ug/kg .. 
ug/kg:.·.:.·.·.··· 
ug/kg·.: 
ug/kg> 
ug/kg .• ······ 
ug/kg 
ug/kg 

... : .. :.::": .... : ... ::.:.: ",. 

ug/kg 
ug/kg .•.....•..... 

::·~~~~:t? .... 
·.ug/kg:·.······.·.:.· 

•.. ug/k9<··< 
. .• ug/kg .: .•. : ... 

ug/kg ... : 

: .. ~:~~:/ 
ug/kg> 
ug/kg 

~:~~:ir· 
.. ug/kg: ... 
ug/kg ••• 
ug/kg>::· 
ug/kg .. ···:··· 
ug/kg· 
ug/kg 
ug/kg 
ug/kg·.:.·: 
ug/kg 
ug/kg<: .. 
·iJg/kg> 
··ug/kg·::::<. 
.ug/kg : .. ::.: .•. :.'. 

·ug/kg<: . 

ln9/kg<i· .. 
. RIg/kg 
RIg/kg 

.. RIg/kg 
RIg/kg 
RIg/kg.: ..•. 
RIg/kg·· . 
RIg/kg·····.· 
RIg/kg 
RIg/kg 
RIg/kg· 
RIg/kg 
RIg/kg 

840 
840 
840 
840 
840 
840 
840 

RA870004 

VALUE 

IIHIT ING 
16S00701 
10-JAN-96 
QUAL UNITS 

400 U 
350 J 
340 J 
310 J 
240 J 
110 J 
120 J 

10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
20 U 
53 
20 U 
20 U 
18 J 
20 UJ 
22 

100 U 
20 U 
20 U 
10 U 
10 U 

1000 U 
200 U 
410 U 
200 U 
200 U 
200 U 
200 U 
200 U 

8820 J 
5.9 J 
5.6 
257 

1 U 
7.6 

2350 
29.2 
4.1 J 
202 

30300 
759 
443 J 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

mg/kg 
RIg/kg 
RIg/kg 
mg/kg 
RIg/kg 
RIg/kg 
RIg/kg 
RIg/kg 
RIg/kg 
RIg/kg 
mg/kg 
RIg/kg 
mg/kg 

OL 

400 
400 
400 
400 
400 
400 
400 

10 
10 
10 
10 
10 
10 
10 
10 
20 
20 
20, 
20,.' 
20; 
20,. 
20:~, 

10(}>;; 
20~ 
20t 
1O;~ 
10-2 

1000 
200 
410 
200 
200 
200 
200 
200 

40 
12 
2 

40 
1 
1 

1000 
2 

10 
5 

20 
.6 

1000 



Manganese 
Mercury 
Nickel· 
Potass i 1III; 
Selenillll .. 
Silver 
Sodillll 

. Tha II i 1III 

Vanadillll 
Zinc 
Cyanide 

Total orga"fccarbon 

Lab Sample Number: 
Site 

Locator 
Collect Date: 

Total petroleLm hydrocarbons 

RA856002 

VALUE 

WHITING 
16S00501 
08-JAN-96 
QUAL UNITS 

112 
.1 U 
8 U 

1000 U 
.15 J 

2 U 
1000 UJ 

2 U 
7.3 J 
4.8 
.14 J 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 

Naval Air Station Whiting Field, Milton, Florida 
Site 16 Surface Soil Data 

DL 

3 
.1 
8 

1000 
1 
2 

1000 
2 

10 
4 

.5 

RA856009 

VALUE 

WHITING 
16S00601 
09-JAN-96 
QUAL UNITS 

132 
.09 

4 J 
1000 UJ 

1 U 
1.2 J 
137 J 

2 U 
14.9 

155 
.2 J 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 

) 

DL 

3 ... 
.1';· 
6 

1000 
1···· 
2 

1000 .. 
2 

10 
4 

.5 

RA856009DL 
WHITING 

16S00601DL 
09-JAN-96 

VALUE QUAL UNITS DL 
mg/kg· ... 
mg/kg . 

.•...... mg/kg 

................ ," . . . ............. ,; .... . 

; ... mg/kg.· 
mg/kg\ 
mg/kg'·;: 
mg/kg 
mg/kg: ; 
mg/kg;···;······ 
mg/kg ... : .. ;. 
mg/kg····;··· 

mg/k~··· 
mg/kg'·;·; 

RA870004 
WHITING 

16S00701 
10-JAN-96 

VALUE QUAL UNITS DL 

275 mg/kg 3 
.65 J mg/kg .1 

17.7 mg/kg 8 
180 J mg/kg 1000 

1 U mg/kg 1 
7.1 mg/kg 2 
361 J mg/kg 1000 

2 U mg/kg 2 
14.4 mg/kg 10 
m mg/kg 4 

.5 UJ mg/kg .5 

mg/kg 
mg/kg 

) 



~~--------------------------------~Na-v-a~l-A~i-r~S-t-at~i~o-n-W~h~i' ~~F~i-el~d~,~M~i~l-to-n-,~F~l-o-rl~'d~a--------------------------------- ) ... ~----------­
Site 16 Surf ace So il Data 

Lab Sample Number: 
Site 

Locator 
Collect Date: 

CLP VOLATILES·90-SOW. 
Chloromethane 
Bromomethane 
Vinyl chloride 
Chloroethane 
Methylene chloride 
Acetone 
Carbon disul fide 
1,1-Dichloroethene 
1,1-0 i ch loroethane. . 
1,2-Dichloroethene (total) 
Chloroform 

.·1; 2-0 i ch loroethane 
2"liutanone . . .. 
1.1,1-Trithloroeth~he 
Carbon tetrachloride 
Bromodichloromethane 
1,2-0ichloropropane 
cis-1,3-0ichloropropene 
Trichloroethene 
Oibromochloromethane 
1,1,2-Trichloroethane 
Benzene 

.trans~ 1,3-0{ chloropropene· 
'Bromoform ... .'. .. . 
. A-.MethYl-2-pentanone 
·2"Hexariorie. . .... 
Tetrachloroethene'· 
Toluene···· ...... ... . 
1,1,2,2-Teirachloroethane 
Chlorobenzene 
Ethylbenzene· 
Styrene 
Xylenes (total) 

CLPSEMIVOLATILES90~SO\I 
. Phenol < .. • .....• 

bis(2-Chloroethyl ) ether 
2-Chlorophenol . 
1,3;;'Oichlorooeniehe 
.·1.4~Oichlorobenzene 

ug/kg 

ug/kg 

VALUE 

RA856008 
WHITING 

16S00801 
09-JAN-96 
QUAL UNITS 

12 U 
12 U 
12 U 
12 UJ 
12 U 
12 UJ 
12 U 
12 U 
12 U 
12 U 
12 U 
12 UJ 
12 UJ 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 
12 U 

.. 12 U 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

OL 

12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 

400 
400 
400 
400 
400 

RA856008RE 
WHITING 

16S00801RE 
09-JAN-96 

VALUE QUAL UNITS 

400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

OL VALUE 

RA856004 
WHITING 

16S00901 
08-JAN-96 
QUAL UNITS OL VALUE 

RA856004R 
WHITING 

16S00901R 
08-JAN-96 
QUAL UNITS 

380 U 
380 U 
380 U 
380 U 
380 U 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

OL 

380 
380 
380 
380 
380 



Lab Sample Number: 
Site 

Locator 
Collect Date: 

··.·1 ,2~Dich lorobenzene 
·2-Methylphenol ..... 
2,2-oxybis(1-Chloropropane) 
4-Methylphenol . 
N-N i troso-di -n-propylarnine 
Hexach loroethane ... 
Nitrobenzene 
I sophorone ...• 

···2-Nitrophenol . 
··2,4-0imethylphenol 

bis(2-Chloroethoxy} methane 
2,4-0ichlorophenol . 
1,2,4"Trichlorobenzime 
Naphthalene 
4~Chloroaniline 
. Hexach lorobutadi ene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroaniline . 
Oimethylphthalate 
Acenaphthylene 
2,6-0 i ni trotoluene ••. 

•• 3.N; troani l fne .. . 
.•.. Acenaphthene .. . .. . 
.. 2,4-0initrophenol· .. 

4~N i trophenol.. 
Oibenzofurim 
2,4-0in;trotoluene 
Oiethylphthalate 
4-Chlorophenyl-phenylettier' 
Fluorene· ... ... . 
4~Ni troanil ine 
4.6-0initro-2-methylphenol 
N~NitrosOdiphenylamine 
4~Bfomophenyl-phenylether 
Hexach l orobentene ..... 
Pentach torophenol 
Phenanthrene 
Anthracene . 
Carbazole .. 
Oi -n-butylpl1ttililate 

... ~~~n~~~.\.. .•.••..•.•. H.·· 
··ButylbelU:YlphthiHate 

3,3-0ichlorobenzidine . 
Benzo· (a) anthracene..> •.. 

. Chrysene>······i .. · ••• 
.. bi 8(2-EthylhexylJphthalate 

RA856008 

VALUE 

~HITlNG 
16S00801 
09-JAN-96 
QUAL UNITS 

400 R 
400 R 
400 R 
400 R 
400 R 
400 R 
400 R 
400 R 
400 R 
400 R 
400 R 
400 R 
400 R 
400 R 
400 R 
400 R 
400 R 
400 R 
400 R 
400 R 

1000 R 
400 R 

1000 R 
400 R 
400 R 
400 R 

1000 R 
400 R 

1000 R 
1000 R 
400 R 
400 R 
400 R 
400 R 
400 R 

1000 R 
1000 R 
400 R 
400 R 
400 R 

1000 R 
400 R 
400 R 
400 R 
400 R 
400R 

··400·R·< 
400 If 
400 R 
400 R .. 
400 R 
400 R .• 

Ug/Kg 
ug/kg 
Ug/Kg 
Ug/Kg 
ug/kg 
Ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
Ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/kg 
ug/Kg 
Ug/Kg 
ug/kg 
Ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/kg 
ug/Kg 
ug/Kg 
Ug/Kg 
ug/kg 
Ug/Kg 
ug/Kg 
Ug/Kg 
ug/kg 
ug/kg 
ug/kg 
Ug/Kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/Kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

Naval Air Station ~hiting Field, Milton, Florida 
Site 16 Surface Soil Data 

DL 

400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
980 
400 
980 
400 
400 
400 
980 
400 
980 
980 
400 
400 
400 
400 
400 
980 
980 
400 
400 
400 
980 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 

RA856008RE 
~HITING 

16S00801RE 
09-JAN-96 

VALUE QUAL UNITS 

400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 

1000 UJ 
400 UJ 

1000 UJ 
400 UJ 
400 UJ 
400 UJ 

1000 UJ 
400 UJ 

1000 UJ 
1000 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 

1000 UJ 
1000 UJ 
400 UJ 
400 UJ 
400 UJ 

1000 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 
400 UJ 

50 J 

ug/kg 
ug/kg 
ug/Kg 
ug/kg 
ug/kg 
ug/kg 
ug/Kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/K9 
ug/kg 
ug/Kg 
ug/kg 
ug/kg 
ug/Kg 
ug/kg 
Ug/Kg 
ug/Kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/Kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/Kg 
ug/kg 
ug/kg 
ug/Kg 
ug/kg 
Ug/Kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

) 

DL VALUE 

RA856004 
UHITING 

16S00901 
08-JAN-96 
QUAL UNITS DL 

400 . ·380 Rug/kg 380 
400 . 380 R· ug/kg. 380 
400< . 380 Rug/kg 380 
400 .. 380 Rug/kg 380 
400 .. . ..••.•.• 380 R ..••.. ug/kg\ 380 
400 .••....... 380 R .... ug/kg • 380 
400 .. . ..• 380 Rug/kg 380 
400 ... ..•. 380 Rug/kg .•• •. 380 
400 380 Rug/kg...... 380 
400 380R .. ug/kg······ 380 
400 380 R ug/kg 380 
400 380 R Ug/Kg 380 
400 380 Rug/kg 380 
400 380 Rug/Kg .. .. 380 
400 380R ug/kg 380 
400 380R... ug/k9>··· ..... 380 
400 380R ug/kg •.• 380 
400 380R ug/kg. . 380 
400 ..• 380R; ug/kg< 380 
400 380R ug/kg.<> 380 

1000 .. 950 R ug/k!f 950 
400 ....... ·.· •.•. 380. R' ug/kg > 380 

1000 ·950 R /k .. .. 950 
400 380R ug~://kkg::' .. · .. • ..•.••. ·· .•.•. · .• ··. 338800 
400 380R 
400< 380. It ug/kg ......• ·380 

1000 ••..... 950Rug/k9C950 
4003M·R· ·li9/k9380 

~ 2gg ......~!g: .... ····~u .. g~ //~ kk~ gg: •••••••.•••••••••• :.................................. 33~ 88~ OO~ 
400 ••·· ••• ·380R 

!~g . ~:g: :ug:/~k:9 •••.• • •. •.·•.• .•• ·.••• •.• ••••••·· ~3:8g0 400> .... ·····380 R 
1000> .95QR ug/kg • 950 
1000 ... ••• 950 R .. .. ug/kg 950 
400 . 380'f ug/kir.. 380 
400>380R .•... U9/kg. 380 
400. 380 Rug/kg 380 

1000 . ··950 If; ug/kg 950 
400 . . ... 44 R . ug/kg 380 
400380 R' ug/kg . 380 
400 380R ug/kg 380 
400 380 It> ug/kg 380 
400 • .110. R. . ug/kg .'. 380 
~gg .. ij~~}: .•. ' ... :~~:............ ~:g 
400' ... . 380 R ug/kg .•.• 380 
400 70 R. ug/kg. . . 380 
400 .. .. 120R ug/kg ... 380 
400 . 380 Rug/kg 380 

VALUE 

RA856004R 
~HITING 

16S00901R 
08-JAN-96 
QUAL UNITS 

380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
380 U 
950 U 
380 U 
950 U 
380 U 
380 U 
380 U 
950 U 
380 U 
950 U 
950 U 
380 U 
380 U 
380 U 
380 U 
380 U 
950 U 
950 U 
380 U 
380 U 
380 U 
950 U 
380 U 
380 U 
380 U 
380 U 

86 
150 
380 U 
380 U 

67 J 
120 J 
380 U 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
Ug/Kg 
ug/kg 
ug/kg 
Ug/Kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
Ug/Kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
Ug/Kg 
ug/kg 
ug/Kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

DL 

) 

380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
950 
380 
950 
380 
380 
380 
950 
380 
950 
950 
380 
380 
380 
380 
380 
950 
950 
380 
380 
380 
950 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 



~~----------------------------------Na-v-a~l-A~i-r-S~t-a-tl~'o-n-W~h~i' -~~F~i-e~ld~,-M~i~l~t-on-,~Fl~o-r~id~a--------------------------------­
Site 16 Surtace Soil Data 

Lab Sample Number: 
Site 

Locator 
Collect Date: 

Di -n-octylphthalate 
Benzci (b)fluoranthene 
Bento (k) f lIjoranthene 
Benzo (a)pyrene 
Indeno (1,2,3-cd) pyrene •... 
Dibenzo (a,h) anthracene 
Benzo (g,h, i) perylene 

CLPPEST I C 10E~jpcBS 90-sOli < .. 
alpha-BHC· 
beta-SHC 
delta-BHC 
gamma-BHC (Lindane) 

.. Heptachlcir. 
... Aldrin 

Heptachlor epoxide 
Endosulfan I 
Dieldrin . 
4,4-DDE 
Endrin 
Endosul fan II 
4,4-000 
Endosulfan sulfate 
4,4-DDT . 
Methoxych l or .. 
Endrin ketcine·· . 

.. Jndrinaldehyde. .. 
< IIlphll~. Chl or-dane 
....••. gamma ~ Ch I ordane· . 
>. T ox.sphene ..•.•..........•.... 
Aroclor~1016 . 
Aroclor·1221············· 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 .. 
Aroclor~1254 
Aroclor~1260 .: ...... 

," ........ : ....... , ............. , ....... , ....... . 

CLP~EtAL~ANOCYANI[)E 
Ali.inim.n· .. 
Antimony· 
Arsenic.· 

. i~~~/ .•..•...•..•.......•..•..•.....•..•..•....•....•.•.....•..• · ..•.....•..••...•••• /i ... 
.·\Chromf~·i·\ 

. ~[;~<:;;~;' 
.... : ...... ;. ..•.. : ..... . 

' ...... . 

:;:;.::::-.:::--::". :.::-: ... -:: .... :- ;:.::::-.:': :.:>:: :::{:~::'~::':':" 
.... :; :/:.:: :::»:} :::<~:::)::::::::: >:- ..•. 

ug/kg 

mg/kg 

RA856008 
WHITING 

16S00801 
09-JAN-96 

VALUE QUAL UNITS DL VALUE 

400 R ug/kg 400 
400 R ug/kg 400 
400 R ug/kg •. 400 
400 R ug/kg 400 
400 R ug/kg 400 
400 R ug/kg 400 
400 R ug/kg 400 

2.1 U ug/kg 2.1 
2.1 U ug/kg 2.1 
2.1 U ug/kg 2.1 
2.1 U ug/kg 2.1 
2.1 U Ug/kg 2.1 
2.1 U ug/kg 2.1 
2.1 U ug/kg 2.1 
2.1 U ug/kg 2.1 
9.2 ug/kg 4 

4 U ug/kg 4 
4 U ug/kg 4 
4 U ug/kg 4 
4 U ug/kg 4 
4 UJ ug/kg 4 
4 U ug/kg 4 

21 U ug/kg 21 
4 U ug/kg 4 
4 U ug/kg 4 

2.1 U ug/kg 2.1 
.2.1 U ug/kg 2.1 
210 U ug/kg 210 
40 U ug/kg 40 
82 U ug/kg 82 
40 U ug/kg 40 
40 U ug/kg 40 
40 U ug/kg 40 

130 ug/kg 40 
40 U ug/kg 40 

40 
12 
2 

40 
1 ..... 1 

·······.···1000. 

RA856008RE 
IJH IT I NG 

16S00801RE 
09-JAN-96 
QUAL UNITS DL 

400 UJ ug/kg 
400 UJ ug/kg 
400 UJ ug/kg 
400 UJ ug/kg 
400 UJ ug/kg 
400 UJ ug/kg 
400 UJ ug/kg 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg!kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

RA856004 
IJHITING 

16S00901 
08-JAN-96 

VALUE QUAL UNITS DL 

400. . ·.·.380R······· ug/kg ...••••.. 380 
400 . 290R· ug/kg·····.· ... ··380 
400 
400 
400 
400 
400 

······210.R .. ug/kg:':·:· .. 380 
····140 If .. ug/kg .. 380 .. 
··69 R ug/kg 380 
380R .. 

... ~:~~: ' .. 
380 

48.R 380 

·3.7U ·····ug/kS?) .. 3.7 
3.7 U ug/kg. •. 3.7 
3.7.U ug/kg} .••.• 3.7 
3.7U ug/kg· ·.3.7 
3.7 U ug/kg.· ... 3_7 
3.7 Uug/k!j<' ·'.3.7 

... 3.7. U . ug/kg ••..••. .•....•• 3.7 
'3.7 U· .•.•• ug/kg .. ·•• 3.7 ......... n .. ·i ~:~~:..< .. ~ 
.7~ t U' ug/kg··:· .:. 7.2 
··7.2<U ••..... ug/kg .......... 7.2 

/7;2U ••• : •..... ug/kg» •.· ••••• ·.7.2 

.>.7;~~J ........... ~gi~:g.· •. ' •.•. ;.!j.J .. : ..... , •..•... :;~ 
.................•.•..••..•.•••.••..••..•..•..•. : .••..•.•..•.••.•. 727~ •..• ~67 .••..•••. ~J ••.•. i .... : .. • .•.•. ; .•. ~:g~/ ... ~. :!j: ..•. : .••.•.••••. : ..7,! 

}~~~:~ ... /k ...... ··.370 

i·,~~ )!a~~::I!:.< 1~~ 
................ 7Zli ..•• ug/lqi .. 72 

............ 72·:.U· .. · .... iJg/kg··········· 72 
···7iU· ··.···ug/k9( ·.·.··········72 

.... : .. : ................. ~ .•.. ~ ..••........ ;~~:(: ............ ~ 
. ................................. . 

.80S0J.·.· ••• · ~)k~\· ··40 

..... ' .. \i~IiJ····· ... mg::i~g;;) :! 

../ :~~j mg/kg. > ~ 
<>1080J> .·.mg/k9.·.·.· •• ·<'000 

•·•··••·•···••· .. ·11···l·········· ... mg!kg::<: •••• ··:····· 2 

.....•......••.•..••••••••.• ~~~ ••. ~ •• : •....•.. :~~: ...••.••...••. ' •... ' .......... :~ 
173.1> mg/kg. . .6 
298J· mg/kg •.•...•. 1000 

RA856004R 
IJHITING 

16s00901R 
08-JAN-96 

VALUE QUAL UNITS 

380 U ug/kg 
300 J ug/kg 
380 U ug/kg 
130 J ug/kg 
90 J ug/kg 

380 UJ ug/kg 
380 UJ ug/kg 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
Ug/kg 
ug/kg 
ug/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg!kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

) 

DL 

380 
380 
380 
380 
380 
380 
380 

,c ,. 
.. . , 

..;:, 
~ 

,.'.~ 

~~ 
.f') 
.~ 
:~, 

~ 
~ 
,~ 
.,;:, 



Manganese 
Mercury 

;Nickel 
Potassiun 
Selenitm 
Silver 
SodiLIII 
Thall i LIII 

... Vanadiun 

.; Zinc ..... 
Cyanide· 

: ......... .: .............. : .. :..... . .. . 

Lab Sample Number: 
Site 

Locator 
Collect Date: 

i()tai6~~~r1iccarbon ; .............. . 
.. T6tat petroleuri hydrocarbOns 

VALUE 

RA856008 
WH I TlNG 

16S00801 
09-JAN-96 
QUAL UNITS 

21.5 mg/kg 
.1 U mg/kg 

..... 8 U mg/kg 
;.; 1000 UJ mg/kg 

1 U ... mg/kg 
2 U mg/kg 

.149 J mg/kg 
.. 2 U .. mg/kg 

28.2 mg/kg 
.. 13.1 mg/kg 

• 5 U . mg/kg 

mg/kg 
mg/kg 

Naval Air Station Whiting Field, Milton, Florida 
Site 16 Surface Soil Data 

RA856008RE 
WHITING 

16S00801RE 
09-JAN-96 

DL VALUE QUAL UNITS DL VALUE 

3 mg/kg 
.1 mg/kg 
8 mg/kg 

1000 mg/kg 
1 mg/kg 
2 mg/kg 

1000 mg/kg 
2 mg/kg 

10 mg/kg 
4 mg/kg 

.5 . mg/kg 

mg/kg 
mg/kg 

) 

RA856004 
IIHITING 

16S00901 
08-JAN-96 
QUAL UNITS DL VALUE 

RA856004R 
IIH IT I NG 

16S00901R 
08-JAN-96 
QUAL UNITS DL 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 

) 



~~--------------------------------~Na-v-a~l-A~i-r-S-t-at~i-o-n-W~h~it~t.F~i-el~d~,~H~i~l~to-n-,~F~l-O~ri~d~a--------------------------------- .~~----------­
Site 16 Surface Soil Data 

lab Sample Number: 
Site 

Locator 
Collect Date: 

:. .•.... : .... <., . 

CLF> VOLATILES 90-SOW 
Chloromethane . 
B romome thane ..... 
Vinyl chloride ••..... . ... 
Ch loroethane ............ ::- •••. <........... . 

. Methylene chloride ( .'. 
. Acetone .••. ......... .. . 

Carbon disulfide 
'l,l-Dichloroethene . 

1 kO i ch loroethane ." 
.·1 : 2~D i ch loroethene .'. (tota I). 
eh loroform .. 
1 ;Z-Oil:h loroethane/ 
Z-Butanone< ......•• 
';1,1-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1,Z-Oichloropropane 

.' cis-l,3-Dichloropropene 
Trichloroethene 
o ibromochloromethane 
1,1,Z-Trichloroethane 
Benzene 
trans-1,3-0ichloropropene 
Bromoform 

•...•. 4~.Methyl-2~pentanone 
""2"Hexiinone 

Tetrachloroethene 
"Toluene 
.. 1,1,Z,Z-Tetrachloroethane 
Ch lorobenzeoe . 

•... Ethylbenzene</' . 
Styrene'" .. 
Xylenes (total> . 

CLP~E~ rtoLATI LES90· SO\I" 
. Phenol···· '.' '> •........•.... 
bis(2-Chloroethyl ) ether •. 
2-ChlorOphenol 
1,3-0ichlorobenzene 

.1 ,4~D;ch lorobeniene 

ug/kg 

ug/kg 

RA856014 

VALUE 

WHITING 
16S01001 
09-JAN-96 
QUAL UNITS 

11 U 
11 U 
11 U 
11 U 
11 U 
14.U 
11 UJ 
11 UJ 
11 U 
11 Ii 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11U 
11 U 
11 U 

350 Ii 
350 U 
350 U 
350 U 
350 U 

U9/k9 
O9/kg 
ug/kg 
ug/kg 
U9/kg 

.U9/kg 
ug/kg 

.. U9/kg 
ug/kg 
ug/kg 
U9/kg 
u9/kg 
U9/k9 
ug/kg 
U9/kg 
ug/kg 
U9/kg 
ug/kg 
ug/k9 
ug/kg 
U9/k9 
U9/kg 
u9/kg 
U9/kg 
U9/kg 
U9/kg 
U9/k9 
ug/kg 
u9/kg 
ug/kg 
u9/k9 
u9/k9 
O9/kg 

u9/k9 
U9/kg 
u9/k9 
u9/kg 
U9/kg 

DL 

11 
11 
11 
11 
11 
14 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 

J1 
11 
11 

350 
350 
350 
350 
350 

RA856015 

VALUE 

WHITING 
16S01001D 
09-JAN-96 
QUAL UNITS 

11 U 
11 U 
11 U 
11 UJ 
11 U 
11 UJ 
11 U 
11 U 
11 U 
11 U 
11 U 
11 UJ 
11 UJ 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 U 
11 u 
11 U 
11 U 
11 U 
11 U 

350 U 
.350 U 
350 U 
350 U 
350 U 

ug/k9 
U9/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
U9/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

Dl VALUE 

RA870005 
WHITING 

16S01101 
10-JAN-96 
QUAL UNITS Dl VALUE 

RA856010 
WHIT ING 

16S01201 
09-JAN-96 
QUAL UNITS 

13U 
13U 
13 U 
13 UJ 
13U 
13 UJ 
13U 
13 U 
13U 
13U 
13U 
13 UJ 
13 UJ 
13 U 
13 U 
13U 
13U 
13U 
13 U 
13U 
13U 
13U 
13U 
13 U 
13U 
13U 
13 U 
13U 
13 U 
13U 
13 U 
13U 
13U 

420U 
420U 
4Z0U 
420U 
420U 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
U9/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
U9/k9 
ug/k9 
ug/kg 
U9/kg 
ug/k9 

ug/kg 
ug/kg 
ug/kg 
u9/kg 
U9/kg 

Dl 

13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 

420 
420 
420 
4Z0 
4Z0 



Lab Sampl e NlIl1ber: 
Site 

Locator 
Collect Date: 

1,2-0ichlorobenzene 
2~Methylphenol 
2,2-oxybis(1~Chloropropane) 
4-Methylphenol. 
N-Nitroso-di-n-propylamine· 
Hexachloroethane 
Nitrobenzene 
I sophorone.· 
2-Nitrophenol 
2,4-0 imethylphenol. 
bls(2-Chloroethoxy) methane 
2~4-0i ch lorophenol 
1,2;4-Trichlorobenzene 
Naphthalene . 
4,Chloroaniline 
Hexachlorobutadiene 

•••••. 4-Ch loro~ 3-methylphenol 
·2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2;4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroanil ine 
oimethylphthalate 
Acenaphthylene 

• 2,6-0initrotoluene 
3-Nitroani line 
. Acenaphthene 
2;4-oinitrophenOl 
4"Nitrophehol 
01benzofurari 
2,4-0initrotoluene 
Olethylphthalate 
4-Ch lorophenYl-phenylether· 
Fluorene ... . .. 

. 4-Nitroanil;oe •• ......• • ......•.. 
..• 4.6~Dinitro~2~methylphenol· .•.. ·· 
.·.··.N~~ttl'0scxliPhenylamirie .•...••...••.•••...• 
.••••.. 4~Bi'oriiOptifmyl·ph~nylether> . 
.. Hextichl orobeniene«: .• i·....... . .> Per-tach lorophenol> •.••.•..•...... 

· ••••• ·;~~~~:~~ene ••.•••••••.• ·••• •••• ••· ••• • •••• ••·•••· •.•.•••.....•...••••••.......•.. 
.·.0 f-n-butYlphthiilate. ....../. 

VALUE 

Naval Air Station Whiting Field, Milton, Florida 
Site 16 Surface Soil Data 

RA856014 
WHITING 

16S01001 
09-JAN-96 
QUAL UNITS OL 

350 U ug/kg 350 
350 U ug/kg 350 
350 U ug/kg 350 
350 U ug/kg 350 
350 UJ ug/kg 350 
350 U ug/kg 350 
350 U ug/kg 350 
350 U ug/kg 350 
350 U ug/kg 350 
350 U ug/kg 350 
350 U ug/kg 350 
350 U ug/kg 350 
350 U ug/kg 350 
350 U ug/kg 350 
350 U ug/kg 350 
350 U ug/kg 350 
350 U ug/kg 350 
350 U ug/kg 350 
350 UJ ug/kg 350 
350 U ug/kg 350 
870 U ug/kg 870 
350 U ug/kg 350 
870 U ug/kg 870 
350 U ug/kg 350 
350 U ug/kg 350 
350 U ug/kg 350 
870 U ug/kg 870 
350 U ug/kg 350 
870 U ug/kg 870 
870 U ug/kg 870 
350 U ug/kg 350 
350 U ug/kg 350 
350U ug/kg .. 350 
350 U ug/kg 350 
350 U ug/kg 350 
870 U ug/kg 870 
870 U ug/kg 870 
350 U ug/kg 350 
350 U . ug/kg350 
350U .. ug/kg 350 
870 U ug/kg 870 
350Uug/kg 350 
350 U ug/kg 350 
350 U ug/kg 350 
350 U ug/kg··· . ·350 

VALUE 

RA856015 
WH IT I NG 

16S010010 
09-JAN-96 
QUAL UNITS OL VALUE 

RA870005 
WHITING 

16S01101 
10-JAN-96 
QUAL UNITS OL 

350 380U ug/kg380 
350 380U ug/lcli 380 
350 380U ug/kg. • 380 
350 380 U ug/kg .. ...... 380 
350 380 U ug/kg< .. 380 
350 380 U ug/leg 380 
350 .. 380. 1.1 ug/leg····· 380 
350 380U ug/kg.. 380 
350.. . 380lLug/kg/· 380 
350··· ·380U .ug/leg>. 380 
350 380U ug/kg 380 

~~g·~~ga·~:~~:> ~:g 
350 ••• 380U ug/kg> 380 
350 38i)u. ug/kg .. <380 
350 <380U ug/kg 380 
~~g~gg~L U9/k9..~gg 

~~g< .... . . ..... ~~g~ •. ·.···~uu:g./~ig:.:.· ...• · .•.• • .•.••.. ••· .• · .• ·.· .• ·........................~gg 
880 .....•..•• 970 U:" 970 
350 .. 380U .•..• ug/kgL<. 380 
880 .•..•...• 970U •.• .. ug/kg ••.....•.. :..... 970 
350 ...•• 380 Ui. ug/kg. 380 
350 380 If .. ug/kg 380 
350 380 If ug/kg380 
880 970 U . .ug/kg. .. . .•..... 970 
350 ...380Uug/kg .......... 380 
880 970U .u9//(9970 
880<97(1) ··ug/kg ··970 
350 ····380UU9/kg/ 380 
350/ . .. 380 Ii .. ug/legi 380 
350.....> 380 U .•. ug/kg: ... 380 
350.. • ··.380Uug/kg) 380 

:gi .. ~~[~.~~~:C .•....•.. :~g 
350·:. 380 U« ug/kg.····· 380 
3503mb.r ..ug/kg}\ .380 
350 380 U ug/kg} .... 380 

~giig~~~~: iig 
350 380 U ug/kg 380 
350 ..380 U ug/lest 380 
350 59J·· ug/kg. . ·.380 <~~g~ . ~~~~> ....~~g 

•.• •...•.•.•. . . 350 I.i ug/legi 350 ~~~mr00·?:· 
..•.•• Butylbentylphthatllite .................. : ....••.•••... 

350 U 
350 U 
350 U 
350 U 
350 U 
350 U 
350 U 
350 U 
350 U 
350 U 
350 U 
350 U 
350 U 
350 U 
350 U 
350 U 
350 U 
350 U 
350 U 
350 U 
880 U 
350 U 
880 U 
350 U 
350 U 
350 U 
880 U 
350 U 
880 U 
880 U 
350 U 
350 U 
350 U 
350 U 
350 U 
880U 
880U 
350 U 
350 U 
350 U 
880U 
350 U 
350 U 
350 U 
350 U 
350 U 
350 U 
350U 
350 U 
350 U 
350 U 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/leg 
ug/kg 

. ug/kg 
ug/kg 

; ug/kg 

350} 44 J ug/kg<380 
350<> 3800. ug/k9> 380 

·.··3;3-Dichlorobenzidine .•.••.. 
... Benzo (a) anthracene... . 

Chrysene •••••...••••••••••••• : •• : •••• : ••.••.•..• < •.•. 
bfs(Z-Ethylh.Xyl) phthalate 

··>J~,;ii/ ... 

350 U ug/kg350 
350 U· .. ug/kg 350 

350 380U U9/kg> 380 
350 56 j ug/kg 380 

350 U ug/kg 350 
350 U ug/kg 350 58:J 

350 62 J ug/kg 380 
350 / 78 j ug/kg 380 

RA856010 

VALUE 

WHITING 
16S01201 
09-JAN-96 
QUAL UNITS 

420 U 
420 U 
420 U 
420 U 
420 UJ 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420 U 
420-U 
420 UJ 
420 U 

1100 U 
420 U 

1100 U 
420 U 
420 U 
420 U 

1100 U 
420 U 

1100 U 
1100U 
420 U 
420U 
420 U 
420 U 
420U 

1100 U 
1100U 
420U 
420.U 
420 U 

1100 U 
420<U 
420·U 
420 U 
420 U 
420 U 
420 U 
420U 
420U 
420 U 
54J 

420.U , 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/leg 
ug/kg 
ug/kg 
ug/kg 
ug/leg 
ug/kg 
ug/kg 
ug/kg 
ug/leg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

·ug/kg 
ug/leg 

. ug/kg 

. ug/kg 
ug/leg 
ug/kg 
ug/leg 
ug/leg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

• ug/kg 

Ol 

) 

420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 

1100 
420 

1100 
420 
420 
420 

1100 
420 

1100 
1100 
420 
420 
420 
420 
420 

1100 
1100 
420 
420 
420 

1100 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 
420 



')J-----~~~ _ Naval Air Station Whit J'':'F":''"ie"':'l"':'d-, ":':M~i:-:lt-o-n-, "':F':"lo-r~i-'da-----------------

Lab Sample Number: 

Oi-n~octylphthalate 
Benzc (b) 'fluoranthene 
Benzo (k) fluoranthene 

. Benzo (a) pyrene 
Indeno (l,2,3-cd) pyrene 
Oibenzo (a,h) anthracene 
Benzo <g,h, i) perylene 

CLP PESTICIDES/PCBS 90-SO\I 
alpha-BHC '.' 
beta-SHC 
del ta-BHC .' 
gamma~BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan I 
Dieldrin 
4,4-DDE 
Endrin 
Endosul fan II 
4,4-000 
Endosulfan sulfate 
4,4-00T 
Methoxychlor 
Endrin ketone 
Endr.inaldehyde 

'. alpha-Chlordane. 
.•.. '. gamma-Ch lordane 

Toxaphene 
Aroclor-l016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242·. 
Aroclor-1248 

. Aroclor-1254 

. ·Aroclor~1260 .... 
.............. .. 

ClPMETAI.SANDCYANIDE 
AlunirnAli 
Antimony 
Arsenic 
Bariun 
Berylll uti ........ . 
Cadniun .'<> .<:." .... . 

"~h~~~i)' 
.. Cobalt 

Copper .... 
Iron . 
Lead, ..... ". '.' 
Magnes i un ',". 

Site 
Locator 

Collect Date: 

ug/kg 

mg/kg 

RA856014 

VALUE 

WH IT I NG 
16S01001 
09-JAN-96 
QUAL UNITS 

350 U 
350 U 
350 U 
350 U 
350 U 
350 U 
350 U 

1.8 UJ 
1.8 UJ 
1.8 UJ 
1.8 UJ 
1.8 UJ 
1.8 UJ 
1.8 UJ 
1.8 UJ 
33 J 
13J 

3.5 UJ 
3.5 UJ 
3.5 UJ 
3.5 UJ 
6.4 J 

18 UJ 
3.5 UJ 
3.5 UJ 
6.8 J 

4 J 
180 UJ 
35 UJ 
71 UJ 
35 UJ 
35 UJ 
35 UJ 
35 UJ 
48 J 

2000 J 
12 UJ 

.76 J 
4.9 J 

1 U 
1 U 

101 J 
3;9 

10 iJ 
10.2 
1470 J 
13.5 J 
38.5 J 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
rug/kg 
mg/kg 
mg/kg<. 
mg/kg 
mg/kg 
mg/kg 

OL 

350 
350 
350 
350 
350 
350 
350 

1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 

3 
3 

3.5 
3.5 
3.5 
3.5 

3 
18 

3.5 
3.5 

2 
2 

180 
35 
71 
35 
35 
35 
35 
35 

40 
12 
2 

40 
1 
1 

1000 
2 

10 
5 

20 
.6 

1000 

Site 16 Surface Soil Data 

RA856015 

VALUE 

WHITING 
16S010010 
09-JAN-96 
QUAL UNITS 

350 U 
350 U 
350 UJ 
350 U 
350 U 
350 U 
350 U 

3.6 U 
3.6 U 
3.6 U 
3.6 U 
3.6 U 
3.6 U 
3.6 U 
3.6 U 
60 
22 
7 U 
7 U 
7 U 
7 UJ 
9 

36 U 
7 U 
7 U 

12 J 
7.9 J 
360 U 

70 U 
140 U 
70 U 
70 U 
70 U 
70 U 

110 J 

1780 J 
12 UJ 

.64 J 
4 J 
lU 

.23 J 
99.8 J 

10 U 
8.6 

1310 J 
12.4 J 
29.9 J 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/k; 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

OL 

RA870005 

VALUE 

WHITING 
16S01101 
10-JAN-96 
QUAL UNITS 

350380 U 
35086J 
350 .73 J 
350. " ..... , ..... 71 J" 
350 . ······· .• ·380 U 
350 380 U 
350·· 380 U 

ug/kg 
ug/kg. 
ug/kg 
ug/kg .. 
ug/kg 
ug/kg 
ug/kg 

... . ..... 

OL 

3.6 2 U ug/kg 2 
3.6, 2 U ug/kg > 2 
3.6 .....•.... 2.0 ug/kg> 2 
3.6'20 ug/kg>' 2 
3.6 .... : 2. U" ug/kg\ 2 
3.62l1 ug/kg .. 2 
3.6.:::2 U', ug/kg>.: . 2 
3.6. ,:.·....:2 U., ug/kg<..· 2 

7 ...3
5
;8
1
, U, ug/kg... 3.8 

7>' :'. ug/kg·: 4 
1<>3;8U . ug/kg ,.'. .3.B 
7 ,:.:::','.:, 3.8 U ,ug/kg3.8 
7' .. 2.1 Jug/kg.> 4 
7 .. '.' 3.8 UJ ug/kg .3.8 
7 28 ug/kg> .' . 4 

36 20 U .... . ug/kg ::.... . 20 
7 .... > 3.8>U·· .'. ug/kg:. · .. ·.3.8 
7 . , .'. 3.8U ·.: ... ,ug/kg\: 3.8 
4 ·»tu < .U9/kg<... 2 

~& '1i~~[,.· 2~ 
70 38 U ug/kg:> .' 38 
7700 .......... ::,,'.:.'....... 38U' ug/kg 38 

. . .. '. 38 U ug/kg 38 
70 ..... i:· 31f U /k' .' 38 
70. ..:, '.', .•.•• ' .. 38 U . :/k:? 38 

. ........ -: ... . 

40 .iS210J mg;I<~? 
12. 12U'; mg/kg< 
2 12.1 mg/kg 

4092.5 mg/kg< 
1 .06 J mg/kg. 
1 5.3 lng/kg 

1000 '< .•............. 1230 . .rng/kg. 
224Smg/kg\: . 

10> 3.9 Jmg/kg 
5 139.mg/kg> 

20 48900 mg/kg .•••.••.. 
.6" 436 mg/kg • 

1000 255 J mg/kg 

40 
12 
2 

40 
1 

.. 1 
1000 

2 
10 
5 

20 
.6 

1000 

RA856010 

VALUE 

WHITING 
16S01201 
09-JAN-96 
QUAL UNITS 

420 U 
420 U 
420 U 
120 J 
62 J 

420 U 
490 

2.2 UJ 
2.2 UJ 
2.2 UJ 
2.2 UJ 
2.2 UJ 
2.2 UJ 
2.2 UJ 
2.2 UJ 
2.9 J 
26 J 

4.2 UJ 
4.2 UJ 
4.2 UJ 
4.2 UJ 
7.1 J 
22 UJ 

4.2 UJ 
4.2 UJ 
2.2 UJ 
2.2 UJ 
220 UJ 
42 UJ 
85 UJ 
42 UJ 
42 UJ 
42 UJ 
42 UJ 
42 UJ 

13900J 
12 UJ 

6.6 
39.5J 

.23 J 
2.1 
658 J 

19.3 
1.2 J 

80.1 
13500 J 

128 J 
168 J 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
1119/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

)----

OL 

420 
420 
420 
420 
420 
420 
420 

2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 
2.2 

4 
4 

4.2 
4.2 
4.2 
4.2 

4 
22 

4.2 
4.2.,. 
2.2 
2.2 
220 

42 
85 
42 
42 
42 
42 
42 

40 
12 
2 

40 
1 
1 

1000 
2 

10 
5 

20 
.6 

1000 



Manganese· 
Mercory:.::·'·:·'·:<""·· . 
Nickel 
Pot ass i l.IIi .::: .. ,. 
Seleni un .. '.· ....... . 

.. Silver ..... , 

Sodiun 
Tha II i un :.: ... : > 
Vanad i "'If :' ,.:.,., .: .. 
Zinc ............ . 
Cyanide •.. ' ..... ,. 

.................... 

Lab Sample Nl.I1lber: 
Site 

Locator 
Collect Date: 

. :. Ttitalcir~~h;{~a~bbn 
. Total petro l eun hydrocarbons 

RA856014 

VALUE 

WHITING 
16S01001 
09-JAN-96 
QUAL UNITS 

5.6. .2. : 
8U 

1000 U 
.13 J 
4.1 . 
139 J 

2 U 
. .. 3.4 J 
. 4.1 J 

.1 J 

mg/I<g 
mg/kg 
mg/kg 
mg/kg 
mg/kg· 
mg/I<g 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 

Naval Air Station Whiting Field, Milton, FLorida 
Site 16 Surface Soil Data 

RA856015 
WHITING 

16S01001D 
09-JAN-96 

DL VALUE QUAL UNITS DL VALUE 

.3 4.9 mg/kg 
.1 .17 mg/kg 
8 8 U mg/kg 

"1000 77.6 J mg/kg 
1 1 U mg/kg 
2 3.6 mg/kg 

1000 118 J mg/kg 
2 2 U mg/kg 

10 3.2 J mg/kg 
4 3.4 J mg/kg 

.5 .17 J mg/kg 

mg/kg 
mg/kg 

) 

RA870005 
WHITING 

16S01101 
10-JAN-96 
QUAL UNITS DL 

RA856010 
WHITING 

16S01201 
09-JAN-96 

VALUE QUAL UNITS 

88.1 mg/kg 
.11 mg/kg 
5.9 J mg/kg 

1000 UJ mg/kg 
.19 J mg/kg 
1.3 J mg/kg 
145 J mg/kg 

2 U mg/kg 
26.5 mg/kg 

177 mg/kg 
.16 J mg/kg 

mg/kg 
mg/kg 

DL 

3 
.1 
8 

1000 
1 
2 

1000 
2 

10 
4 

.5 

) 



Lab Sample Number: 
Site 

locator 
Collect Date: 

......•..•.. y} ...................... < •••••.••••.•..•••................................. 

ClP~~lATllES9~-SOW ••.•.. 
Ch loromethane . 
Bromomethane 
Vinyl chloride . 
Chloroethane 
Methylene chloride 
Acetone·.·········, 
Carbon disulfide 
1.1-Dichloroethene 

..•• 1, HH ch (oroethane .. . ...... . 
1;2-Dichloroethe~(total) 

i Chloroform. 
.•.•.. 1,2-0 i chloroethane 
i 2"sutanorie ... . .• 

<1,1, 1-Trichloroethane . 
Carbon tetrachloride 

.• ' .. Bromodi ch loromethane 
·····1~2-0ichloropropime 
. cis-1,3-Dichloropropene •.•..... 
• Trichloroethene ... . 

.• 0 i bromoch l oromethane 
1,1,2-Trichloroetham! 
Benzene .. 

.. tfans-1,3-0ichloropropene 
Bromoform . . 
4-Hethyl-2~pentanone 

. • 2" Hexanone ... 
.... Tet rach loroethene 

Toluene... . 
1,1,2,2-tetrachloroethane 
Chlorobenzene 

.. Ethylbenzene· 
..• Styrene. . .. 

Xyletles.(total) 

ctp!iEMW6afla~~~SOW . 
.... Phenot.···········.:················ 

bi s(Z"Chtor~thyl) ether . 
2~Chlorciphenol .. .... . 

·1~3~DichlorObenzi!f\e . 
1 ,4-0icljlorobetizene .. 

. : .... r·.··.i·.·· ..... ·······.············?······ 

ug/kg .. 

RA856011 
WHITING 

16501301 
09-JAN-96 

VALUE QUAL UNITS 

11 U ug/kg 
11 U ug/kg 
11 U ug/kg 
11 UJ ug/kg 
11 U ug/kg 
11 UJ uglkg 
11 U ug/kg 
11 U ug/kg 
11 U ug/kg 
11 U ug/kg 
11 Ii ug/kg 
11 UJ ug/kg 
11 UJ uglkg 
11 U ug/kg 
11 U ug/kg 
11 U ug/kg 
11 U uglkg 
11 U ug/kg 
11 U ug/kg 
11 U ug/kg 
11 U ug/kg 
11 U ug/kg 
11 U ug/kg 
11 U ug/kg 
11 U ug/kg 
11 U ug/kg 
11 U ug/kg 
11 U ug/kg 
11 U ug/kg 
11 U ug/kg 
11 U ug/kg 
11 U 'ug/kg 
11 U ug/kg 

,ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

Naval Air Station Whi ~Field, Milton, .'" Florida ) Site 16 Surl~~e Soil Data 

RA870003 RA856005 RA870007 
WHITING WHITING WHITING 

16501401 16S01501 16501601 
10-JAN-96 08-JAN-96 10-JAN-96 

DL VALUE QUAL UNITS Dl VALUE QUAL UNITS Dl VALUE QUAL UNITS Dl 

. .................... . ............... , . 

:::: ... ]: :<~>. :.j.~:: :t~:~ ::< ;::~:::::::: . •. i·.· .. · ..• · ••••.. · .••• ·.· ..... · •. · •. <· ... . ....................... 
...... . .......... 

ud/kgi(· 11 11 U ug/kg 11 ... ···.11 u< 11 12 U ug/kg 12 
11 11 U ug/kg 11 11U ug/kg» . 11 12 u ug/kg 12 
11 11 U ug/kg 11 11 U ug/kg.· .• · ••. ··· 11 12 U ug/kg 12 
11 11 U ug/kg 11 •.••.••...... 1tUJ·· ug/kg ·.·.·.·11 12 U ug/kg 12 
11 11 U ug/kg 11· .. •·• •• ·······1.1.· U···· uglkg> ............. ~ ~ 12 UJ ug/kg 12 
11 11 U ug/kg 1,. •.. • 11 UJ. ··ug/kg/. 12 UJ ug/kg 12 
11 11 UJ ug/kg 11 ••......• ·11U . ug/kg:. ... •·•· 11 12 UJ ug/kg 12 
11 11 UJ ug/kg 11' <11 u .. ••.•. ug/kg. . 11 12 UJ ug/kg 12 
11 11 U ug/kg 11. '·\.11 U 

..•...• ~:~~~ .•••••••••.•.•••••••.••.•... 
, .. , ; 12 U ug/kg 12 

11 11 U ug/kg 11 

iil!t~j' 
11 12 U ug/kg 12 

11 11 U ug/kg 1,· 11 12 U ug/kg 12 
11 11 U ug/kg 11.· •· •• ·.ug/kg> n 12 U ug/kg 12 
11 11 U ug/kg 1,..'· ... · ... ~:~~~ ......... · .. · .. ?i. 12 UJ ug/kg 12 
11 11 U ug/kg 11· 11 12 U ug/kg 12 

.<11 11 U ug/kg 11 

:~i!lf~t 
11 12 U ug/kg 12 

••• < 11 11 U ug/kg 11 • •. • ••••• J1U 11 12 U ug/kg 12 
••• ... ·.·.·11 11 U ug/kg 1,.·· •••••· •..•••• 1fU .•• .11 12 U ug/kg 12 

11 11 U ug/kg 11 

ihil!~.~ 
11 12 U ug/kg 12 

11 11 U ug/kg 11 1; 12 U ug/kg 12 
11 11 U ug/kg 11 11 12 U ug/kg 12 
11 11 U ug/kg 11 11 12 u ug/kg 12 
11 11 U ug/kg 11< .• ·•· ... ·· •. • ••. 1fu ug/kg· ••• •••·••••··· 11 12 U ug/kg 12 
11 11 U ug/kg 11 ·····.·.,1U ug/kg/ .11 12 U ug/kg 12 
11 11 U ug/kg 11 au ug/kg. i1 12 U ug/kg 12 
11 11 U ug/kg 11 11U ... ug/kg .·.......·11 12 UJ ug/kg 12 
11 11 U ug/kg 11 11U ug/kg .\~~ 12 UJ ug/kg 12 
11 11 U ug/kg 11 1ru ug/kg 12 U ug/kg 12 
11 11 U ug/kg 11 11U ug/kg)h i 11 12 U ug/kg 12 
11 11 U ug/kg 11 11u 

......•••••••• :~~; •••••••.•••••.. 
11 12 U ug/kg 12 

11 11 U ug/kg 11 .• 11'U .•.•..•• •••· •. 11 12 U ug/kg 12 
11 11 U ug/kg 11 >1.(U ··.··.;11 12 U ug/kg 12 
11 11 ;·U uglkg 11 

···< •• ?H.~ 
" •• ;ug/kg .•••.••• 11 12 U ug/kg 12 

11 11 U ug/kg 11 <ug,tkg< <·.J1 12 U ug/kg 12 
'.: ~:::: ~:::~: ~ :~.~:: :\:~:: :~. ~;:' 

370 370 U ug/kg 370· :360 U .. "ti/j(;< 400 U ug/kg 400 
370 370 U ug/kg 370 .... 360.U ug/kg .•... 400 U ug/kg 400 
370 370 U 'ug/kg 370 . 360U ug/k.gJ/· •••. · 400 U ug/kg 400 .. 
370 370 U ug/kg 370 '360 U" :~~: ..••.•..••....•..... 

400 u ug/kg 400 
370 370 U ug/kg 370 3~0 U. .. 400 U ug/kg 400 



Naval Air Station Whiting Field, Mil ton, Florida 
Site 16 Surface Soil Data 

Lab Sampl e Number: RA856011 RA870003 RA856005 RA870007 
Site WHITING WHITING WHITING WHITING 

Locator 16S01301 16S01401 16S01501 16S01601 
Collect Date: 09-JAN-96 10-JAN-96 08-JAN-96 10-JAN-96 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

1,2-Dichlorobenzene 370 U ug/kg 370 370 U ug/kg 370 360 U ug/kg 360 400 U ug/kg 400 
2-Methylphenol 370 U ug/kg 370 370 U ug/kg 370 360 U. ug/kg 360 400 U ug/kg 400 
2,2-oxybis(1-Chloropropane) 370 U ug/kg 370 370 U ug/kg 370. 360 U·· ug/kg 360 400 U ug/kg 400 
4-Methylphenol 370 U ug/kg 370 370 U ug/kg 370 360 U·· ug/kg 360 400 U ug/kg 400 
N-Nitroso-di-n-propylamine 370 UJ ug/kg 370 370 U ug/kg 370 360. U ug/kg 360 400 U ug/kg 400 
Hexachloroethane 370 U ug/kg 370 370 U ug/kg 370 360 U ug/kg . 360 400 U ug/kg 400 
Nitrobenzene 370 U ug/kg 370 370 U ug/kg 370 360 U ug/kg 360 400 U ug/kg 400 
Isophorone 370 U ug/kg 370 370 U ug/kg 370 360 U. ug/kg .... 360 400 U ug/kg 400 
2-Nitrophenol 370 U ug/kg 370 370 U ug/kg 370 360 U·· ug/kg.·.··.··.·.· 360 400 U ug/kg 400 
2;4-Dimethylphenol 370 U ug/kg 370 370 U ug/kg 370 .. 360 U· ug/kg i 360 400 U ug/kg 400 
bis(2-Chloroethoxy) methane 370 U ug/kg 370 370 U ug/kg 370 • 360 U ug/kg . 360 400 U ug/kg 400 
2,4-DichtorophenoL 370 U ug/kg 370 370 U ug/kg 370 .. 360.U .• ug/kg 360 400 U ug/kg 400 
1,2,4~TrichLorobenzene 370 U ug/kg 370 ·370 U ug/kg 370 360U.·.· • ug/k9. 360 400 U ug/kg 400 
Naphthalene 370 U ug/kg 370 370 U ug/kg 370 360.0· ug/kg 360 400 U ug/kg 400 
4-ChLoroaniline 370 U ug/kg 370 370 U ug/kg 370. 

.. 
360U' ug/kg 360 400 U ug/kg 400 

Hexachlorobutadiene 370 U ug/kg 370 370 U ug/kg 370 .360li ..• ug/kg 360 400 U ug/kg 400 
4-Chloro~3-methyLphenoL 370 U ug/kg 370 370 U ug/kg 370 360 U· ug/kg .. •· . 360 400U ug/kg 400 
2-MethylnaphthaLene 370 U ug/kg 370 370 U ug/kg 370 . 360 U) ug/kg.:·· .. 360 400 U ug/kg 400 
Hexach Lorocyc Lopentadi ene 370 UJ ug/kg 370 370 U ug/kg 370 360U ug/kg······ 360 400 U ug/kg 400 
2,4,6-TrichlorophenoL 370 U ug/kg 370 370 U ug/kg 370 360U ug/kg 360 400 U ug/kg 400 
2,4,5-TrichlorophenoL 920 U ug/kg 920 920 U ug/kg 920 900 U ug/kg· . 900 1000 U ug/kg 1000 
2-ChLoronaphthaLene 370 U ug/kg 370 370 U ug/kg 370 360 U ug/kg .••. 360 400 U ug/kg 400 
2-Nitroanil ine 920 U ug/kg 920 920 U ug/kg 920 900 U O9/kg 900 1000 U ug/kg 1000 
DimethyLphthalate 370 U ug/kg 370 370 U ug/kg 370 360 U .. ug/kg 360 400 U ug/kg 400 
AcenaphthyLene 370 U ug/kg 370 370 U ug/kg 370 360 U ug/kg 360 400 U ug/kg 400 
2,6-Dinitrotoluene 370 U ug/kg 370 370 U ug/kg 370 360U ug/kg 360 400 U ug/kg 400 
3-Ni troani line 920 U ug/kg 920 920 U ug/kg 920 .• ···.900U •... ug/kg 900 1000 U ug/kg 1000 
Acenaphthene 370 U ug/kg 370 370 U ug/kg 370 ............ ~~~ •.. ~ .....• ·ug/kg 360 400 U ug/kg 400 
2,4~Dinitrophertol 920 U ug/kg 920 920 U ug/kg 920.

H 

ug/kg . 900 1000 U ug/kg 1000 
4~NitrophenoL 920 U ug/kg 920 920 U ug/kg 920.< •...•...••.• ~~g~ •.•.•.••• ·.·ug/kg ••• • .• · •• ·••·· 900 1000 UJ ug/kg 1000 
Dibenzofuran 370 U ug/kg 370 370 U ug/kg 370. ug/kg . 360 400 U ug/kg 400 
2,4-Dinitrotoluene 370 U ug/kg 370 370 U ug/kg 370. .. 3601J· ug/kg .. 360 400 U ug/kg 400 
DiethyLphthaLate 370 U ug/kg 370 370 U ug/kg 370 ·<360. U O9/kg ••........ 360 400 U ug/kg 400 
4-Chlorophenyl'phenylether 370 U ug/kg 370 370 U ug/kg 370 •.•. ·/360 Ii ..•• .ug/kg> 360 400 U ug/kg 400 
Fluorene· 370 U ug/kg 370 370 U ug/kg 370. 360U . ·09/kg . 360 400 U ug/kg 400 
4-Nitroani l hIe 920 U ug/kg 920 920 U ug/kg 920:· . 900 U ug/kg> . 900 1000 U ug/kg 1000 
4,6-Dinitro-2-inethylphenol 920 U ug/kg 920 920 U ug/kg 920 ... .. 900U .. · •.•. 09/kg . 900 1000 U ug/kg 1000 
N-Nitrosodiphenylamine 370 U ug/kg 370 370 U ug/kg 370 ..•.• 

... ·.·.·.··36O ... U.·.·.·. .ug/kg ...... •• 360 400 U ug/kg 400 .......... .. 
400U 4~BroinOphetlyl-Phenylether 370 U ug/kg 370 370 U ug/kg 370 . ·····.360··.0 .·: ••. Ug/kg· 360 ug/kg 400 

HexachLorobenzene 370 U ug/kg 370 370 U ug/kg 370· ···360U·. ···US/kg· 360 400 U ug/kg 400 
Pentachlorophenol 920 U O9/kg 920 920 U ug/kg 920 900U· Ug/kg 900 1000 U ug/kg 1000 
Phenanthrene . 370 U ug/kg 370 370 U ug/kg 370 360 U ug/kg 360 400U ug/kg 400 
Anthracene . 370 U ug/kg 370 370U ug/kg 370 . 360 iJ . ug/kg 360 400 U ug/kg 400 

.. Carbazole .... 370 U ug/kg 370 370 U ug/kg 370 . 360 U ug/kg 360 400 U ug/kg 400 
o i -n- butylptttha late. 370 U ug/kg 370 370 U ug/kg 370 360li O9/kg 360 400 U ug/kg 400 

... Fluoranthene .. 370 U O9/kg 370 370 U O9/kg 370· ·· .. ······360··.U·· .. ug/k9.······.· 360 400 U ug/kg 400 .. 
• Pyrene·.· •••• :·.· ............. ·.···X ..•.• ·•· •• ·.·.··.·.::.: ...•.•.... 370U ug/kg 370 370 U ug/kg 370 . •.•. · ... · ••. ·· .. 360 •• U ... •· ...• ··ug/kg)··.··· ·:····360 400 U ug/kg 400 
Butylberizylphthalate· 370 U ug/kg 370 370 U O9/kg 370 ···:····.····:36OU .•.. iJg/kg' ·····360 400 U ug/kg 400 

.. 3,3-Dichloroberiiidine .. 370 U. ug/kg 370 370'U ug/kg 370 360 U·· ug/kg 360 400 U ug/kg 400 
Benzo (a) anthracene 370 U ug/kg 370 370 U O9/kg 370 360U ug/ksi .. 360 400.U ug/kg 400 
Chrysene. .. 370 U O9/kg 370 370 U O9/kg 370 360 U ug/kg 360 400.U ;ug/kg 400 
bfs(2-Ethylhexyl) Phthalate 370 U ug/kg 370 370 U O9/kg 370 360U O9/kg 360 45 J .·09/kg 400 

') , ) ," 



------ ),..----------------..... N-av-a~I-A~i-r-S ... t-a-t ... io-n-loI-.h~i t}"F::-:i~e':"'ld,:",,-::'M~il"':'t-on-,""""::"F~lo-r":"id":"'a----------------­
Site 16 Surface Soil Data 

Lab Sample Number: 

Di-n-octylphthalate 
Benzo (b) fluoranthene 
Benzo (k) fluoranthene 
Benzo (a) pyrene .. 
Indeno (1,2,3-cd) pyrene 
Dibenzo (a,h) anthracene 
Benzo (g,h,i) perylene 

CLP PESTICIDES/PCBS 90-SO\.I 
alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor epoxide 
Endosulfan I 
Dieldrin 
4,4-0DE 
Endrin 
Endosul fan II 
4,4-000 
Endosulfan sulfate 
4,4-0DT 
Methoxychlor 
Endrin ketone 
Endrin aldehyde 
alpha-Chlordane· 
ganma-Chlordane 
Toxaphene .. 
Aroctor-l016 
Aroclor-1221 
Aroclor-1232. 
Aroclor-1242· 
Aroclo;'-1248 
Aroclor-1254 
Aroclor-1260 

CLPHETALS AND CYANIDE 
All.llliOllli 
Antimony 
Arsenic 
Baril.lll 
Beryll il.lll 
Cac:hillll 
Calcil.ni 
Chromh.ll\ 
Cobalt 
Copper· 
tron 
Lead 
Hagnesil.lll 

Site 
Locator 

Collect Date: 

ug/kg 

mg/kg 

RA856011 

VALUE 

IoIHITING 
16S01301 
09-JAN-96 
QUAL UNITS 

370 U 
370 U 
370 U 
370 U 
370 U 
370 U 
370 U 

1.9 UJ 
1.9 UJ 
;.9 UJ 
1.9 UJ 
1.9 UJ 
1.9 UJ 
1.9 UJ 
1.9 UJ 
7.2 J 
3.7 UJ 
3.7 UJ 
3.7 UJ 
3.7 UJ 
3.7 UJ 
3.7 UJ 

19 UJ 
3.7 UJ 
3.7 UJ 
1.6 J 

1 J 
190 UJ 
37 UJ 
74 UJ 
37 UJ 
37 UJ 
37 UJ 
37 UJ 
37 UJ 

9130 J 
.12 UJ 
1.6 J 

12.3 J 
.1 J 

.21 J 
441 J 

8 
.7 J 

5.6 
4760. J 

60 J 
142 J 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
U9/kg 
ug/kg 
ug/kg 
ug/kg 
u9/kg 
Ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
us/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
1119/kg 
mg/kg 
mg/kg 
1119/kg 
1119/kg 
1119/kg 
mg/kg 

DL 

370 
370 
370 
370 
370 
370 
370 

1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 

4 
3.7 
3.7 
3.7 
3.7 
3.7 
3.7 

19 
3.7 
3.7 

2 
2 

190 
37 
74 
37 
37 
37 
37 
37 

40 
12 
2 

40 
1 
1 

1000 
2 

10 
5 

20 
.6 

1000 

RA870003 

VALUE 

IoIHITING 
16S01401 
10-JAN-96 
QUAL UNITS 

370 U 
370 U 
370 U 
370 U 
370 U 
370 U 
370 U 

1.9 U 
1.9 U 
1.9 U 
1.9U 
1.9 U 
1.9 U 
1.9 U 
1.9 U 
3.7 U 
3.7 U 
3.7 U 
3.7 U 
3.7 U 
3.7 UJ 
3.7 U 

19 U 
3.7 U 
3.7 U 
1.9 U 
1.9 U 
190 U 
37 U 
74 U 
37 U 
37 U 
37 U 
37 U 
37 U 

8050 J 
12 UJ 

1.5 J 
19.7 J 

.09 J 

. 21 J 
670 J 
5.4 
.85 J 
6.1 

4030 
22.9 

186 J 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/k9 
ug/kg 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

mg/kg 
mg/kg 
1119/kg 
mg/kg 
1119/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
1119/kg 
mg/kg 
mg/kg 
mg/kg 

OL 

370 
370 
370 
370 
370 
370 
370 

RA856005 

VALUE 

IoIHITING 
16S01501 
08-JAN-96 
QUAL UNITS 

360 U 
360.U 

··360 U 
360 U 
360 U 
360 U 
360 U 

ug/kg 
ug/kg 
ug/kg 
ug/kg .. 
ug/kg . 
ug/kg 
ug/kg 

1.9 1.8U ·Ug/kg 
1. 9 1. 8. U .. O9/kg. 
1.9. 1.8 U .•.•. ug/kg·· 
1.9 L8U ug/kg 
1.9 1.8.U ug/kg .. 
1 .9 1. 8 U ug/kg ... 
1.9 1.8 U ug/kg 
1.9 1.8U ug/k9. 
3. 7 3~6U ug/kg> 
3.7 3.6 U ug/kg •.•.. 
3.7 . 3.6 U. ug/kg 
3.7 3.6U ug/kg· 

DL 

3.7· 3.6 U ug/kg ..... . 
3.7 3.6 UJ ug/kg 
3.7 3.6 U us/kg· 

19 18 U ug/kg> < 
3.7 ........•.. : 3.6 U.· ug/kg ..... . 
3.7 ... ·/3.6UL .ug/kg .. 

~ }<t:~ \~~~~~ 
190 180·U ..... ug/kg( 
37 .... . •...•....•.•.. 36lJ .• uU99//kkg9:·.i .•. :: •.•.. : .•......• · ...... :· 74>·:.·> ...... 73· U 

~~ ....•....... \\ ~~.~.. :~~: .•............. 
37 .•••••.•• 36 U ug/kg/. 
3r> . 36 lJ ... . US/kg ... 
3]'.· .......... 36.U/ug/kg 

40..50.10J •••.. ·fn9/kil 
12 .. ... 12 UJ mg/kg 
2 . 1.4 J:... mg/kg 

40 7;8 J mg/kg 
1 ..• 06. J mg/kg 
1 .23 J mg/kg . 

100.0.. . .... 96.5. J mg/kg 
1~···· ··i3;~:. U .•..••• :: .. :::~~: ••••.•...• 
5 2.9 J mg/k9·· 

20. 292(j J mg/kg 
.6 4.4 J mg/kg. 

10.0.0. 84.2 J mg/kO 

360. 
360. 
360. 
360. 
360. 
360. 
360. 

1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
1.8 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 

18 
3.6 
3.6 
1.8 
1.8 
180 
36 
73 
36 
36 
36 
36 
36 

40 
.... 12 

2 
40. 

1 
1 

10.00. 
2 

10 
5 

20. 
.6 

lOGO 

RA870007 

VALUE 

IoIHITING 
16S01601 
10-JAN-96 
QUAL UNITS 

400. U 
40.0. U 
40.0. U 
40.0. U 
40.0. U 
40.0 U 
40.0. U 

2 U 
2 U 
2 U 
2 U 
2 u 
2 U 
2 u 
2 U 
4 U 
4 U 
4 U 
4 U 
4 U 
4 UJ 
4 U 

20. U 
4 U 
4 U 
2 U 
2 U 

20.0. U 
40. U 
81 U 
40 U 
40 U 
40 u 
40 U 
40. U 

7280. J 
12 UJ 

2.2 J 
10.7J 

1 U 
.38 J 
327 J 
5.5 

10 U 
5.4 J 

5290. 
15.8 
95.8 J 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/k9 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

mg/kg 
1119/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
1119/kg 
my/kg 
mg/kg 
RIg/kg 
mg/kg 
mg/kg 
mg/kg 

)1--

DL 

400 
400. 
40.0. 
400 
400. 
40.0. 
40.0. 

2 
2 
2 
2 
2 
2 
2 
2 
4 
4 
4 
4 
4 
4 
4 

20. 
4 
4 
2 
2 

200. 
40 
81 
40. 
40. 
40 
40 
40. 

40. 
12 
2 

40 
1 
1 

10.0.0. 
2 

10. 
5 

20. 
.6 

10.0.0. 



Manganese 
Mercury 
Nickel 
Potassiun 
Seleniun 
Silver 
sodium 
Thall ;un 
Vanadium .. 
Zinc 
Cyanide 

Lab Sample Number: 
Site 

Locator 
Collect Date: 

Total organic carbon' 
Total petroleum hydrocarbons 

RA856011 

VALUE 

WHIT I NG 
16S01301 
09-JAN-96 
QUAL UNITS 

54.7 
.1 U 
8 U 

1000 UJ 
1 U 
2 U 

117 J 
2 U 

14 
16.3 

.5 U 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
O19/kg 

mg/kg 
mg/kg 

Naval Air Station Whiting Field, Milton, 
Site 16 Surface Soil Data 

RA870003 
WHITING 

16S01401 
10-JAN-96 

DL VALUE QUAL UNITS DL 

3 372 mg/kg 3 
.1 .05 J mg/kg • 1 
8 4.1 J mg/kg 8' 

1000 69.7 J mg/kg 1000 
1 .15 J mg/kg 1. 
2 2 U mg/kg 2 

1000 181 J mg/kg 1000> 
2 2 U mg/kg 2 

10 11.2 mg/kg 10 
4 8 mg/kg 4 

.5 .5 U mg/kg .5 

mg/kg 
mg/kg 

) 

Florida 

RA856005 RA870007 
WHITING WHITING 

16S01501 16S01601 
08-JAN-96 10- JAN-96 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

253 mg/k9 .. 3 32.3 mg/kg 3 
,1 U·. mg/kg •. · ....... .1 .06 J mg/kg .1 
8U mg/kg ........ 8 8 U mg/kg 8 

············1000 U mg/ksf······· 1000 76.9 J mg/kg 1000 
• 2J .. mg/kg . 1 1 U mg/kg 1 
2.U> mg/ksf 2 2 U mg/kg 2 

114 J mg/kg . 1000 186 J mg/kg 1000 
2U .. mg/kg .... ···.·.2 2 U mg/kg 2 
1J mg/kg 10 13.3 mg/kg 10 

4.7 mg/kg 4 16.7 mg/kg 4 
.51 j mg/k!! .5 .5 UJ mg/kg .5 

'. 

mg/kg '. mg/kg 
mg/kg>. mg/kg 

) 



Lab Sample Number: 

... . ..... 
.. . . 

CLP VOLATILES90-SOW 
Chloromethane 
Bromomethane 
Vinyl chloride 

• Chloroethane 
Methylene chloride 
Acetone 
Carbon disulfide 
1,1-Dichloroethene 
1,'-Dichloroethane 

Site 
Locator 

Collect Date: 

ug/kg 

1,Z-Dichloroethene (total) 
. Chloroform 

1,Z-Dichloroethane 
Z-Butanohe 
1,1,1-Trichloroethane 
Carbon tetrachloride 
Bromodichloromethane 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,Z-Trichloroethane 
Benzene 

... trans -1 ,3 -0 i ch loropropene 
BrOmoform . 
4~Methyl-Z-pentanClne 
Z"Hexanone .. 
Tetrach l.oroethene 
Toluene 
1,1,Z,Z-Tetrachloroethane· 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xylenes(total) 

ClP SEMIVOlATllES90-SO\I ug/kg 
Phenol 
bis(Z-Chloroethyl).ether 
2-Chlorophenol .. 
1i3-Dichlorobenzene 
1,4-Dichlorobenzene 

VALUE 

RA870006 
WHITING 

16S01701 
10-JAN-96 
QUAL UNITS 

11 U ug/kg 
11 U ug/kg 
11 U ug/kg 
11 U ug/kg 

. 11 UJ ug/kg 
11 UJ ug/kg 
11 UJ ug/kg 
11 UJ ug/kg 
11 U ug/kg 
11 U ug/kg 
11 U ug/kg 
11 U ug/kg 
11 UJ ug/kg 
11 U ug/kg 
11 U ug/kg 
11 U ug/kg 
11 U ug/kg 
11 U ug/kg 
11 U ug/kg 
11 U ug/kg 
11 U ug/kg 
11 U ug/kg 
11 U ug/kg 
11 U ug/kg 
11 UJ ug/kg 
11 UJ ug/kg 
11 U ug/kg 
11 U ug/kg 
11 U ug/kg 
11 U ug/kg 
11 U ug/kg 
11 U ug/kg 
11 U ug/kg 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

Naval Air Station Whi 'Field, Milton, Florida 
Site 16 Surl~~e Soil Data 

DL 

11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
.11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 

360 
360 
360 
360 
360 

) 



lab Sampl e Nunber: 

1,2-0ichlorobenzene 

Site 
locator 

Collect Date: 

2-Methylphenol.. • ••....•..•.•....• 
2,2~c:ixybls(1~t:hloroprop8ne} 
4-Methylphenol.. .. ... ... . 
N-Nitroso-di ~n~propylamirie 
Hexach loroethane ... . . 
Nitrobenzene. 
Isophorone 
2-Ni trophenol .... 
2,4-0irnethylphenol .•• 
bi s(2"Ch loroethoxy) •. methai)e 

· •• 2,4-0ich lorophenol 
·1,2;4-TrichlclrobenzEme 

Naphthalel1e .. 
4-Chloroaniline 

· Hexach lorobutad iEine 
4-Chloro-3~methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 
2,4,6-rrichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitroani line 
Oimethylphthalate 

... Acenaph thy l ene 
.• 2,6-Dinitrotoluene 

·.·3-Nitroani line . 
•...• Acenaph thene 
·2,4~Oini trophenol 

4-NiJrop/1ehol . 
· ·Oibenzofuran 
·2,4-0initrotoluei1e 
Diethylphthalate 

.. 4-Ch lorophenyl-phenylether 
Fluorene .. . 
4-NitroanHine 
4,6-0initro-2-methylphenol 

..N-llitrosOdiphenylamine .. 
••.. 4.,Bromophenyl-phenylethef 
. Hexach l orObenzene. . . 

Pentachlorophenol 
Phenanthrene 
Anthracene .... 

. Carbazole 
·Di-n-butylphthalate 

..... fluoranthene . . ...••......... 
::.·Pyrene ..... . ...•.•.......• 

ButylbeflzytphthaLate 
.... 3,3-0ichlorobenzidine· . 

Benzo (a) anthracene. 
· Chrysene .• 

.. bi s(2-Ethylhexyl) phthalat~ 

VALUE 

RA870006 
WHITING 

16S01701 
10-JAN-96 
QUAL UNITS 

360 U ug/kg 
360U ug/kg 
360 U ug/kg 
360U ug/kg 
360 U ug/kg. 
360 U ug/kg 
360 U ug/kg 
360 U ug/kg 
360 U ug/kg 
.360 U ... lig/kg 
360 U . ug/kg 
360 Uug/kg 
360 U ug/kg 
360U ug/kg 
360 U ug/kg 
360U ug/kg 
360 U ug/kg 
360 U ug/kg 
360 U ug/kg 

>360 U ug/kg 
..... 910 U . ug/kg 

360 U ug/kg 
910 U ug/kg 
360 U ug/kg 
360 U ug/kg 
360 U ug/kg 
910 U ug/kg 
360 U ug/kg 
910 U ug/kg 
910 U ug/kg 
360 U ug/kg 
360 U ug/kg 
360 U ug/kg 
360 U ug/kg 
360 U ug/kg 
910 U ug/kg 
910 U ug/kg 
360 U· ug/kg 
360 U ug/kg 
360 U ug/kg 
910 U ug/kg 
360 U ug/kg 
360 U ug/kg 
360 U ug/kg 
360 U ug/kg 
360 U ug/kg 
360 U ug/kg 
360 U ug/kg 
360 U ug/kg 
360 U ug/kg 

.. 360 U Ug/kg 
48 Jug/kg 

Naval Air Station Whiting Field, Milton, Florida 
Site 16 Surface Soil Data 

Dl 

360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 

··360 
360 
360 
360 
360 
360 
360 
360 
910 
360 
910 
360 
360 
360 
910 
360 
910 
910 
360 
360 
360 
360 
360 
910 
910 
360 
360 
360 
910 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 
360 

) 



~~---------------------------------N~~l~A~'~S~~'--~h~' ~~~'~l~d~~'~l~~F~l~'~d~-------------------------------­ava lr tatlon W ltl10li FIe , Ml ton, Orl a 

lab sample Number: 

Dr~rl~octylphthaLate • 
Benzo.· (b)fluoranthene 
Benzo(IO fluoranthene 
Benzo(a)pyrene . 
Indeno (1,2,3-cd) pyrene 
oibenzo (a,h) anthracene" 
Benzo (g,h,;) perylene 

. . ... 

Site 
locator 

Collect Date: 

CL~ PEST I C IDE~/PCB~ 90~ SOU" 
· alpha-SHC' .. 

ug/k.g 

.' beta-BHC" 
del ta-SHC ..••• .• 

•.•• 9anni8~BHC(1 indane~ 
•.... Heptachlor 
.' Aldr;n .• . . 
Heptachlorepoxide 
Endosul fan. I .. .•..• ~::~~~~n< •.•.... · •• ··. 

'. Endrin .. .... 
Endosul fan II 

· 4,4-000 
Endosulfan sulfate 
4,4-0DT . 
Methoxychlor 
Endrin ketone 
Endrin aldehyde 

• .a lpha-Ch lordane 
.....•. gall'fl1Ci -Ch lordane 
"OT oxaphene .. 

Aroclor-1016 
Aroclor-1221 ... ' 
Aroclor-1232 
Aroclor-1242 

. Aroclor-1248 
· Aroclor-1254 
.. Aroclor~1260·· . 

c(pM~iAL~AN()CYAN IDE •••.•. •..•... :~rr; ••••.••••••••••••••.•.•••••••.••••••••.....•. '. 
..••• Sar;lIn·::.·::·····:···· 

.... ~~~~~} ..... 

mg/kg 

RA870006 

VALUE 

WHITING 
16S01701 
10-JAN-96 
QUAL UNITS 

360 U 
360 U 
360U 
360 U 
360li 
360U 
360 U 

1.9 U 
1.9 U 
1.9 U 
1.9 U 
1.9 U 
1.9 U 
1.9 U 
1.9 U 
3.6 U 
3.6 U 
3.6 U 
3.6 U 
3.6 U 
3.6 UJ 
3.6 U 

19 U 
3.6 U 
3.6 U 
1.9 U 
1.9 U 
190 U 
36 U 
74 U 
36 U 
36 U 
36 U 
36 U 
36 U 

4320 J 
12 UJ 

1.3 J 
6.1 J 

1 U 
',26 J 
158 J 

ug/k.g 
ug/k.g 
ug/kg 
ug/k.g 
ug/k.g 
ug/k.g 
ug/k.g 

ug/k.g 
ug/k.g 
ug/k.g 
ug/k.g 
ug/k.g 
ug/k.g 
ug/kg 
ug/k.g 
ug/k.g 
ug/k.g 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/k.g 
U9/kg 
U9/kg 
ug/kg 
ug/kg 
ug/k.g 
ug/kg 
ug/kg 
ug/k.g 
ug/kg 
ug/k.g 
ug/k.g 

.: ....... ~=~ •• j.j.jij •••••••••••••••••••••.•••••••••••••••••••••••......••••.. : ........ : .•.. ···.::· •.. :3.5 . 
:>··.·····:·::·.·:: .. ·,0·U 

mg/kg 
mg/kg 
mg/kg 
mg/k.g 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/k.g 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

...•. ··.~~2.·· ••.• ·.· •••• ·· .•• ··!· •• ••·•• ••• ·.·:·.· •..•.••.••••.•...•...................... 

.... Magnesiun 

5.8 
'·3010 

29.6 
56.6 J 

Dl 

360 
360 
360 
360 
360 
360 

... 360 

1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
3_6 
3.6 
3.6 
3.6 
3.6 
3.6 
3.6 

19 
3.6 
3.6 
1.9 
1.9 
190 
36 
74 
36 
36 
36 
36 
36 

40 
12 
2 

40 
1 
1 

1000 
2 

10 
5 

20 
.6 

1000 

Site 16 Surface Soil Data 
)f--



Manganese 
Mercury 
Nickel· 
Potassiuil 
SelenilR 
Silver 
SodilR 
Thall ilR 
Vanadium 
Zinc 
Cyanide 

Total organic carbon 

Lab Sample Nl.IIlber: 
Site 

Locator 
Collect Date: 

Total petroleuilhydrocarbons 

RA870006 

VALUE 

\JH IT I NG 
16S01701 
10-JAN-96 
QUAL UNITS 

34.3 
.06 J 
2.5 J 

1000 U 
1 U 
2 U 

170 J 
2 U 

7.3 J 
14.7 

.5 UJ 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 
mg/kg 

Naval Air Station Whiting Field, Milton, Florida 
Site 16 Surface Soil Data 

DL 

3 
.1 
8 

1000 
1 
2 

1000 
2 

10 
4 

.5 

) ) 



APPENDIX E 

SURFACE WATER ANALYTICAL DATA 



------------~ ~~--------------------------------~N~a-v-a~l~A~i-r-S~t-a-t~io-n-W~h~it ·~~i-e~ld~,-M~l~"l-t-on-,~F~lo-r~i~da----------------------------------­
Site 16 Surface Water Data 

Lab Sample Number: RA903003 
Site 

Locator 
Collect Date: 

WHITING 
16W00101 
05-JAN-96 
QUAL UNITS 

CLPVClI.ATILES 90~SOW 
Chloromethane 
Bromomethane 
Vinyl chloride 
chloroethane 

.. Methylene chloride 

.. Acetone ...•...•........•... 
Carbon dfSul fide· 
1,1-0ichloroethene 
1.1~Dichloroethane ... . 

· ',2-0ichloroethene(total) . 
· ch t oroform •. 
.1,Z-Dichloroethane 
Z"Sutanone ..........•...•.•... 
1~1;1~Trichloroethane 

· Carbon tetrachlori~ 
· Bromodichloromethane 

1 • 2~0 i ch loropropane . . . 
cis-1,3-Dichloropropene . 
Trichloroethene 
o i bromoch l oromethane· .. 
1,1,Z-Trichloroethane 
Benzene 
tr8ns-1.3~Oichloropropene 

.. Bromoform 
4-Methyl-Z-pentanone 
Z-Heximohe 
Tetrach loroethene. 
Toluene 
1,1,Z,Z-Tetrachloroethane 
Chtorobenzene 
E thy l benzene 
Styrene . 
Xylenes(total) ... 
.... ",' .... : ....... :.:.::: .. :: ... : :. 

CL~l;EM 1 voLAHI.ES90-Sow 
Phenol. ..i.. . ... . 
bis(2;oChl()roethyi ) ether' ..... . 
Z-Chtorophenol><> 
1,3 -0 i chl orobenzehe < 
1,4 ~O i ch lorobenzene .•.•.• . ............. . 

···'2~Oichlorobenzene/ 

!iiim~~iiir~~)I' 
~i~i~;,!;l!'Gi;P 

<2.4~Dimethylphenol: ••••. 

ug/l 

ug/l 

VALUE 

10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 u 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 u 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 

ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 

DL 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
Hi 
10 
10 
10 
10 
10 
10 
Hi 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

10 U ug/l 10 
10 U. ug/l 10 

.. 10 U . ug/l 10 
10 U ug/l 10 

··'0 u ug/l '0 
10 U ug/l 10 

•.••.•. ···.:··,0 U. ug/l . 10 
.....•..•.•.•••••....•...... 10 U ... ug/l:10 . 

.. i ......... · ... · ............ · .... · ....... ·.'1 °0 ....•. uu- .•... ·.i .• ·•· .• · ... · IUJ9g"/'ll· •..•..•..• ....... 1
0 

....•.....•....•.•• 10 
......... >...................... "Oou

U 
... ·· •. • .••. < Uu9g//ll········i/·10 ....••.•. > ... 10 

•.•..••••.•. ·10 U ug/l .. < 10 
.. 10 U ug/l 10 

10 U ug/l 10. 



Lab Sample Nunber: 
Site 

Locator 
Collect Date: 

bis(2~Chloroethoxy) methane 
2,4-0ichtoropheriol··· ... . 
1,2,4-Trichlorobenzene .. 
Naphthalene ... .. 
4-Chloroani line •.• 
Hexachlorobutadiene 
4-chloro-3-methylphenot 
2-Methylnaphthalene .... .. 
Hexachlorocyclopentadiene· 
2,4,6-THchlorophenOl ... 
2,4,5-Trichlorophenol 
2-chloronaphthalene 
2"Nitroariiline 

.Oimethylphthalate 
Acenaphthylene 
2,6-0initrotoluene 
3-Nitroani l tne·· . 
Acenaphthene ... 

.. 2,4-0initrophenol 
4-Nitrophenol 
Dfbenzofuran 
2,4-0 ini trotolUerie ... 
Dfethylphthalate .. 
4-Chlorophenyl-phenylether 
Fluorene 
4-Ni troanf l ioe. .... .... .. 

... 4f6~Oini.tro·2~methylphenol 
.•.••. N~Ni trosodi phenyl amine . 
:..·.··4~BroiilopheriVl~phenyJether 
.•.•• Hexach l orobenzene ••.•....... 
•.•.. Pentachlorophenol 
.. Phenanthrene .. 

Anthracene·.·· . 
. Carbazole .. ...... . .... .. .. 

.. Of -n-butylphthalate 

•. :~~~~:~~th~ta£·. 
lt3~l>ichlorobenzidjne· ........•. 
~~~~:e~)a~th racene <. 

...• bi S(Z-Ethylhexyl )phthalilte 
...... Oi"h~octylphthalate ....... > 

• Benzo (b) fluoranthene ••• 
.i Benic; (k) Hi.Ioranthene. 

{~hd!~~.~l,~3~~;;;;~~ •.•• \.· ••••• • 
iOibento(a.h)8nthraCe~·. 

.< Bento: (9,h~j)peryl~······· 

CL:.~~:t~~~DE~;~~is·.··96I~·.· .••••••••••.• ·•·••• ug!l 

.. ················i}>······;·?/~r·· •• ·····>··· ........ ; .................. . 

VALUE 

RA903003 
WHITING 

16W00101 
05-JAN-96 
QUAL UNITS 

10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
25 U 
10 U 
25 U 
10 U 
10 U 
10 U 
25 U 
10 U 
25 U 
25 U 
10 U 
10 U 
10 U 
10 U 
10 U 
25 U 
25 U 
10 U 
10 U 
10 U 
25 U 

ug!l 
ug!l 
ug!l 
ug!l 
ug!l 
ug!l 
ug!l 
ug!l 
ug!l 
ug!l 
ug!l 
ug!l 
ug!l 
ug!l 
ug!l 
ug!l 
ug!l 
ug!l 
ug!l 
ug!l 
ug!l 
ug!l 
ug!l 
ug!l 
ug!l 
ug!l 
ug!l 

.. 10 U 

. ug!l 
ug!l 
ug!l 
ug!l 
ug!l 
ug!l 
ug!l 
ug!l 
ug!l 
ug!l 
ug!l 
ug!l 
ug!l 
ug!l 
ug!l 
ug!l 
ug!l 
ug!l 
ug!l 
ug!l 
ug!l 
ug!l 

10 U 
10 U 
10 U 
10 U 
10U 
lIfu 
10U 
10 U 
10U 
10 U 
10 U 
10 U 
10 U 

U 
U 
U 
U 

Naval Air Station Whiting Field, Milton, Florida 
Site 16 Surface Water Data 

DL 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
25 
10 
25 
10 
10 
10 
25 
10 
25 
25 
10 
10 
10 
10 
10 
25 
25 
10 
10 
10 
25 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10. 

) ) 



------ ),..-----------------~Na-v-a~l-A~i~r-S~t-a-t~io-n-lJ~hl~. t 1.)I:";"'ie-:l~d~.-::M~i":"l~to .. n-.~Fl~o ... r";"'id":"a------------------ ),.-----­
Site 16 Surface IJater Data 

Lab sample Number: RA903003 
Site 

Locator 
Collect Date: 

IJH IT I NG 
16IJ00101 
05-JAN-96 
QUAL UNITS 

beta-SHC 
delta-BHe . 

'. ganma-BHC (L iridane) 
.' Heptachlor . 

Aldrin ... 
· Heptachlor epoidde' 

Endosulfan I 
Dieldrin 
4,4'DDE 
Endriri. 
Enclosul fan II 

.4,4-000 .. '" '. 
endosutfan slil fate 
4,4-001 ... , ....... ,',.," .' 
Methoxychlor 
Endrinketone . 

'. Endrinaldehyde . 
alpha~Chlordane 

· gamna"Chlordane .... 
> Toxaphene ....... . 
.' Aroclor'1016 .. ' 

Aroclor·1221 
Aroclor-1232 
Aroclor-1242 . 
Aroclor-1248·· ' ...... ' 
Aroclor-1254< ......... , ., •. 
"rocl.(ij'-1260 ....... . 

ctPMEtAI.~A~Oc~A~lriE> ... 
AlUnirliiJi .. . ... 

· Ant i mony< . 
Arsenic' . 
Bariun 
Seryll iun •.....••.. ', .•..... ' .•.••• , .. ,.. .. 
Cadniun<>."' .. \ 

." Ca l c i un' <'>.' .... , .... ,.. '. . .•. ' .... , ............ . 

<~!:~jl)i.):i;i 
Mercury .• ,<> .', •.• ,< ..•.• ,' ••. ,'. 

•.••. ~!~~:~ i:··· ... · ..... i· ..... · ...... · ... · ............... '·.·.· .................•............ 

~i~rri~II'I!i~!illl~l!,f .. ·· ... ~~.~~i······ 
:- ..... . 

.............. ; 

.:.:. •.... ,.:: ..•. :' •.•• · •••• '·.· .• ' .•..•. \, .... ::i .••. · ••.••........ ' ....... . 

ug/l 

VALUE 

.05 UJ 

.05 UJ 

.05 UJ 

.05 UJ 

.05 UJ 

.05 UJ 

.05 UJ 
.1 UJ 
.1 UJ 
.1 UJ 
.1 UJ 
.1 UJ 
.1 UJ 
.1 UJ 
.5 UJ 
.1 UJ 
.1 UJ 

.05 UJ 

.05 UJ 
5 UJ 
1 UJ 
2 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 

ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/L 
ug/l 
ug/l 

DL 

.05 

.05 

.05 

.05 

.05 

.05 

.05 
.1 
.1 
.1 
.1 
.1 
.1 
.1 
.5 
.1 
.1 

.05 

.05 
5 
1 
2 
1 
1 
1 
1 
1 

758 Ug/l 200 
60 U ug/l 60 
10 U ug/l 10 

28.6 J ug/l 200 
.21 Jug/l 5 

5 U ug/l 5 
8890 ug/l 5000 

10 U ug/l 10 
SOU ug/l 50 

··25 UJ ug/l 25 
730· ug/l 100 
5.2 ug/l 3 

1170 J ug/l 5000 
4.4 J ug/l 15 

.2.U ug/l .2 
.' ...... '. ..... 40 U ug/l 40 

2780 J ug/l 5000 
S""U ... :::.ugil.· .. ·. 5. 

•••• · •.•..•.•••.••• · •.•••••• 1.1·~1· ~O uuJ .••• • ••• •• ••••• ~~ L 50~~ 
....•... ugug// L

l
· .•.•......•...•. ' ........•..... , .• , .... 510

0
" 

···················'·····50 .• U···.··· 
""'.29.2, ug/t 20 



cyanide 

Lab San.,le NlJ11ber: 
Site 

Locator 
Collect Date: 

VALUE 

RA903003 
~HITING 
16~00101 
OS-JAN-96 
QUAL UNITS 

10 U ug/l 

Naval Air Station ~hiting Field, Milton, Florida 
Site 16 Surface ~ater Data 

DL 

10 

IS 

) 



("', 
'< } 

APPENDIX F 

GROUNDWATER ANALYTICAL DATA 



)f---------------------N~A~S""'!W~H~IT!!"!I~N~G ,)hD:-----::-S;"';IT";"E~1:-::6~------------------­
GROUNDWATER -- VOLATILES -- REPORT NO. 10499 

Lab Sample Number: 

... ::' ..... .:::..: .... :.:.;.: ... : ... : .... :,.:.:: ..... ::.::.:: .: .... :: ... 

• CL~hfi~~·~~~n~O~~.OW ••••.••••• ·•··• 
BfoiTiOli1EithariEi(· 

~M~~o~~~~~~ de . 
Methylene chloride> 
~;~~~~edl~~lild~ •••.•••.••••••••..••. 

Site 
Locator 

Collect Date: 

·i\l,..D.ichloroethene>·· . 
11:--DiehH:n"oethii.iie •... ... . 

\1 :2~Di eh 1 oroetheriEi>( tota 1 ) 
·Ch 1 or6fotm··· .:. .:.:. 
. ···1.2-01 eh 1 oroethane ..••.. 

..... 2:O;Butanone. ... ..... .. ..... .. . .. 
. 1. 1 ,1"Triehloroethane 
Carbon.tetraehloride .. 

•...•. BroriTOdi ehl otomethane 
:!;2-0ichloropropilrie ..• 
·:els~1;3~Dl ch16,.opr(jperie 
>Tdchloroethime/ ... 
·Di bromochl oromethahe 
/1,1,2-Tri ehl oroethilrie ... 

.... Benzene ..... : .......•........ : ....•.....•. : 
t taris~ l.~ 3 .. 01 chloropropene 

~r=~~IT~~~~~f~~()~~·: : 
. .2;;,HexanonE(>:} .. •• .. 
•• ·.·.TetraehlcitOethene: . 
... )oluerie<» .•. • •• ·.: .: 
··1122~Tetrlichl cil'oethane . 

eh 1 bf~benfene·\:·· 

···· .•••• !}rr~~iji~:~~~·.j.····.······················...... .... .. .. 

:~!:)ll!;lililllfl,;ili 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••• : ••••••••••••••••••••.••••••••• :.; ••• : ••••••••••..•••...................... 

VALUE 

90226004 
WHITING 
WHFl6-1 

16-NOV-93 
QUAL UNITS 

10 U ug!l 
10 U ug/1 
10 U ug/l 
10 U ug/1 
10 U ug/l 
10 UJ ug/l 
10 U ug/l 
10. U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/1 
10 U ug/l 
10 U ug/1 
10 U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/1 
10 U ug/l 
10 U ug/l 
10 U ug/l 
io U ug/1 
10 U ug/l 

•. 10 U ug/1 
"·10 U ug/l 

..<\ 10 U ug/l 
IOU ug/l 
10 U ug/l 

'10 U ug/l 
.: <:.10 U ug/l 

U ug/l 
U ug/1 
U ug/l 
U .. ug/l 

DL 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
lQ 
10 
io 
10 
10 
10 
10 
10 
10 

90214002 
WHITING 
WHFl6-2 

24-NOV-93 
VALUE QUAL UNITS 

10 UJ ug!l 
10 U ug/l 
10 U ug/l 
10 UJ ug/l 
10 UJ ug/l 
10 UJ ug/l 
10 U ug/l 
10 U ug/l 
10 U ug!l 
4 J ug/l 
3 J ug/l 
3 J ug/l 

10 UJ ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/l 
6 J ug/l 

10 U ug/l 
10 U ug/1 
59 J ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/l 
10 UJ ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/1 
10 U ug/l 
IOU ug/l 
IOU ug/1 
10 U ug/1 

DL 

90272002 
WHITING 

WHF16-2B 
06-DEC-93 

VALUE QUAL UNITS DL 

90272001 
WHITING 

WHFl6-2C 
06-0EC-93 

VALUE QUAL UNITS 

10 UJ 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
20 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 

560 J 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 

ug/l 
ug/1 
ug/l 
ug/1 
ug/1 
ug/l 
ug/1 
ug/1 
ug/l 
ug/l 
ug/l 
ug/l 
ug/1 
ug/l 
ug/1 
ug/1 
ug/l 
ug/l 
ug/1 
ug/l 
ug/l 
ug/1 
ug/l 
ug/l 
ug/1 
ug/l 
ug/1 
ug/l 
ug/l 
ug/1 
ug/l 
ug/l 
ug/l 

)1---

DL 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 .. 
10;, 
10 
10\ 
1 o~. 
1!l1 
lilt 
10., , 
10:, 
10" 
10.' 
10~ 
10 
10; 
10 
10 
10 
10 
10 



Lab Sample Number: 

:::'::::<:::::::~:::;::':'.:);':-:<:':.<:' .. < .. :.::: :::.::: ... ::>::=::" 

.:::." :"::.>.'::.::":.::>.'::>: .. :":" .. : ::", ,":":" :.:'< 
CLPVOLAfil.Es ••. 90-S0W 

Chloromethane .... .. 
.. Bromoinethane .. . 

Vlny1r;:hloridEi . 
ehlotoethane ..... 

\·Methyleriechlori dEl·'· 
. Acetone······ 
.. Carbon· disulfi de 

... 1> 1-01 ch1oroethene 
1 ;l;'Oichloroethane 

Site 
Locator 

Collect Date: 

1; ~;,;OlchloroethenEi .( tota,l) 
. eh 1 oroform.:·:..:.· .. . 
>1.2",:Olchloroethane 
~j2-Butanorie . : . 
. 1.1; l~ T ri chloroethane 
. Carbon tetrachloride 

. Btomodichloromethane 
1;2-01chloroPfopane . 

.·ci s':'l t 3~Di chloropropene 
. Trlchloroethene :. 
01bronioc:hlorom~tharie 

;t~!!~l~lw!I!}~;:"'e 
'.:.: .•. : 4~MEithyl;'2::"lleritarione 
•• ···.2;..Hexanone·:·· ...... >:.:.:.: 
.)J~f~:~~l pf~~t~ene. .• .. .. 

: •• ·.··.;·~~!~f~~i~!~~:ch~ •• ~r?ethaiie 
·.·:··· •. ~~t~~#;(~at~11.····:·······:········· 

................................ / ............................. ~.): ..•.•.•......................... 

90225001 
WHITING 

WHF16-3B 
15-NOV-93 

VALUE QUAL UNITS 

10 U ug/1 
10 U ug/1 
10 U ug/l 
10 U ug/1 
10 U ug!1 
10 UJ ug/1 
10 U ug!1 
10 U ug/l 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 u ug!1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/l 
10 1.1 ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/l 
10 1.1 ug/1 
10 U ug/1 
10 U ug/1 
10 U o.g/1 
10 U ug/1 
10 U ug/1 
10 U ug/l 
10 U ug/1 
io u ug/1 
10 U ug/1 

NAS WHITING FIELD -- SITE 16 
GROUNDWATER -- VOLATILES -- REPORT NO. 10499 

90221002 90220001 
WHJTJNG WHITING 

WHFI6-3C WHF16-3D 
12-NOV-93 ll-NOV-93 

DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

..... :-: ..... :-::-:-:.:- .. -: .................. . 
...................................... 

10 10 U ug/1 
10 10 UJ ug/l 
10 10 U ug/l 
10 10 UJ ug/1 
10 10 UJ ug!1 
10 10 UJ ug/1 
10 10 U ug/1 
10 10 U ug/1 

. ::::."-::.:::.:\.::::: . ..:- ... "'". .. ." 

1 0 ·.<.10. (j... . .·ug/ t..... . .. ·10 
~g ··/tgtl~ii9/1]g 

! I·\·\::'ii~w'~i~j\·tll 
10 10 U ug/1 
10 2 J ug/l 
10 3 J ug/1 

~~ilg~ ..••. ····~~~I..tg 
10 ......•.•.•...•. l()I.I •. ug/} .10 

10 10 U ug/1 
10 10 UJ ug/1 
10 10 U ug/1 
10 10 U ug/1 
10 10 U ug/1 
10 10 U ug/1 
10 10 U ug/l 
10 4 J ug/l 
10 10 U ug/1 
10 10 U ug/1 
10 10 UJ ug/l 
10 10 U ug/1 
10 10 U ug/1 
10 10 U ug/1 
10 10 UJ ug/1 
10 10 U ug/1 
10 10 U ug/l 
10 10 U ug/1 
10 10 U ug/l 
10 10 U ug/1 
10 10 U ug/1 
10 10 U ug/1 

10 ..•. ····.·10 1.1 . .ug/1«]0 
10 ····10 UJ· ·ug/.1« ·10 
10 .•••. • .•. 10.Uug/l> .. <10 

t~ .. ····· ••••.• ••·.· •••• lg··.·~· ••• · ••••••••••••• ti~l •.••••••••••••. ···.·•.·•· •.••••• l& 
~~ iiHtl .......... ug/l}21~ 
10 "'!itO •.. i'~~yr.i.··.···· ·········.·· ... ··t~ 
~ 8 ·.···i> ~gtl... . ......... ··.·10 
10 ••·••• .... •••••· .... ·····10···U···· ..••.•••••..••..••. · ••.. ~ ... ~gj.l .•••••.••. ·•••• . .')10 

18 •..•.....•...•.•.•..• : .•.•.•..•.•..•.• : •.•..•.•.•...••..•. •.· .•.•. · •. · .•.••• }1·g0·.· ••.•••.•. · •..••• ·~u ..... :............if~. 10·~~H)· ... . 

1 D ............. : ••. : •• :····· .. 1 jr"uj .......... 0.9/1 .......................................................................... • ...••. 11 .. ·.og .. · .. ··. 
1 0> ..• · ... • •.•. ··•· •.• · •. :.· •. · •...•. · ... •· •. 1100 •. · •...•••••. u·.U· · •.••.. ·• ..•• · .. ·...::ug/1< 
18 . .....>100· .: .•.••••.•.•.•••..•.•.•••.•••••.•. · .••..•.•. uuu.· .• ·.·.~g ... ·~/.· .•. · •. }l··.·· .••.•. • .••.. ·.C . • ····.1 g 10 i.'10IL .......• ·.·ilO 

~ g. ..•. ••• ••• • ••••• ••· •••• ··.I ••• tg· ••• ~ •• • •• · •• ••· •••••••• ~.~~·l.·· .. ·•·•···.···•·•· •• ·· •. ·· •••• · •••. ~.~. 
.:; </:>i/~::?·~ ::\~:: : .. ::.::: ..•.... ::.:.:: .•. :: .. : .••....•... : ....•... :: ..........•...••.. : •... : ..••.. ; ..... : ....•.. ~ .. : .•.. ; ••. ::V><::::::·::·:···· ." . 
.... .;;:-:::.: .. ::.;.:; ....... ' 

) 

90220002 
WHITING 

WHFl6-3DA 
ll-NOV-93 

VALUE QUAL UNITS 

10 1.1 ug/l 
10 UJ ug/1 
10 U ug/l 
10 UJ ug/1 
10 UJ ug/1 
10 UJ ug/1 
10 U ug/1 
10 U ug/l 
10 U ug/1 
10 U ug/1 
10 U ug/l 
10 U ug/l 
10 UJ ug/1 
10 U ug/l 
10 U ug/1 
10 U ug/1 
10 U ug/l 
10 U ug/1 
10 U ug/l 
10 U ug/1 
10 U ug/1 
10 U ug/l 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 UJ ug/1 
10 U ug/1 
10 1.1 ug/l 
10 U ug/1 
10 U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/1 

DL 

) 

10 
1.0 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 



-----t .). l------------------~N~A"::"S":':W::":"HI:"":'T":":IN~G)\:!::----~S~I"l"TE~16~----------------- .)-----
.. GROUNDWATER -- VOLATlL_" -- REPORT NO. 10499 

Lab Sample Number: 

:.:·:·::<:(:;:;;;;::~:~:::':;!:;:::·:::::;:,::;/:<:<:i:: <: ': 

ctP.···.~Ol;T·t·~·ES··· •• 90~SOW • Chioromethi;lmi .. . 
Broinomethane 
Vi riyrchloride . 
chloroethane . '. 

\ Methyl ~M(lhl()d~e 
···Acetone .... ···· ..•.. 

Carbon disulfide 
..1,1-0i ch 1 oroethene 
··.·.·.1 ,1 ;'Oi ch 1 oroethilne 

Site 
Locator 

Collect Date: 

••.•••. 1. 2..,Dichloroethene . (total) 
Chloroform . .. .. . .. 
1.2-0ich1broetharie 
2-Butanone 
1; 1 ,1-Trichloroethane 

••. ·Carbon tetrach lor; de 
.·.·····Sl'omodlchlororllethane 

f,2-0Iclllol'opropane 
AtS.; 1 ;3-0i ch 1 orbpl'opene .. ' 
·Trichloroethene .• 

•••.• ·ilibrol11cich 1 circiniethane 
•.. ·.·.·1; 1; 2-Tri thl oraethaile 
.....• Benzene.. . 

trans-l;3-01chloropropene 
< Brciinoform .•................. 
: .•• 4-Hetl1yl-?';j"iE!nta.noile 

Z';'Hexanoile ." ." 

Jcif J:~~ l~r~et~erte... . 
<·la~2i2.7TeVactilciroetharie· 

tlllorobenzene .. 
••• : ..•. Ethv Ihenzane .....•..... 

i~~{~~::ttoti;ll) .' 

:;.:.:/;:;:;:.::: .... :\.:.::,.:.:: 

VALUE 

90226001 
WHITING 

WHF16-4B 
16-NOV-93 
QUAL UNITS 

5 UJ 
··10 U 

10 U 
.. 10 U 

ug!l 
ug/1 
ug!l 
ug/1 
ug/1 
ug!l 
ug!l 
ug/1 
ug/l 
ug/1 
ug/1 
ug/1 
ug/l 
ug/1 
ug/l 
ug/l 
ug/l 
ug!l 
ug/1 
ug/l 
ug/l 
ug/1 
ug/1 
ug/1 
ug!l 
ug/1 
ug/1 
ug/l 
ug/1 
ug!l 
ug/1 
ug/1 
ug/1 

2 J 
10 UJ 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 

DL 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

.:.· .•.•. •• ....•••..•. · .•.•. ~.· .. ~.· •. :.: .. i ... · .•....•.•...•...•.•. ~ .•.•..•.•..•.•.•. ~ .•.••. : ..•.•..•. ; '< ..< . • . ... . .. .. . 
;~~?}~:\::t::)/::::C·:: : .:;::<::::.}::::::: ::i~/ ; .. : . :::.~/::/:(::.> (::/.<:.:::. ..: ... 

i'lli;{i!I:!~~~I!iti!IIl!I~~~~~liQ~1 FI ro AS E'T.IMATED 

VALUE 

90226002 
WHITING 

WHF16-4BA 
16-NOV-93 
QUAL UNITS 

10 U 
10 U 
10 U 
10 U 
10 U 
10 UJ 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 

ug/1 
ug/l 
ug/1 
ug/1 
ug/l 
ug/1 
ug/1 
ug/1 
ug/l 
ug/l 
ug/1 
ug/l 
ug/1 
ug/1 
Ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/l 
ug/1 
ug/1 
ug/1 
ug/1 
ug/l 
ug/l 
ug/1 

DL 

90226003 
WHITING 

WHF16-4CD 
16-NOV-93 

VALUE QUAL UNITS DL 

90225002 
WHITING 

WHFl6-4D 
15-NOV-93 

VALUE QUAL UNITS 

10 U 
10 U 
10 U 
10 U 
10 U 
10 UJ 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 

ug/l 
ug/1 
ug/1 
ug/l 
ug/1 
ug/1 
ug/1 
ug/1 
ug/l 
ug/1 
ug/l 
ug/1 
ug/1 
ug/l 
ug/1 
ug/l 
ug/1 
ug/1 
ug/l 
ug/1 
ug/1 
ug/1 
ug/1 
ug/l 
ug/1 
U9/1 
ug/l 
ug/1 
ug/1 
ug/l 
ug/l 
ug/1 
ug/1 

DL 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10. 
lob 
100 
la.t 
11fJ'" 
Illr 
lOil-! 
l())i\' 
10¥ 
l()ii 
10; 
10' 
10 
10 
10 
10 
10 
10 



Lab Sample Number: 

.. :~.:.::~:~.);:~:::;/:.::~::~:~~/\::::.~:::>:.::~::.:~:: ::: : .. ; .. ": 
bfI'VOLAhtE~96~sOIol·. 
· .. chlorOmethane . 

BromomethilnE! ..... 
..••.••••. ~~ ~~~o~~~~~l~~ 
••.. ~~~~a~t~5~!~.~l~e· . 

carbon .• dtsulHcle 
hl~DrchlQI'(>~tliene .. 

Site 
Locator 

Collect Date: 

.·11 "'Di eli 1 dh:iiiithane •.•.... . ..... · ... J: ?:.t)icl1 1 oroeffii;!ne ltota ll .. 

l~i~!t~~l~:~,. . 
Carbciritehachloride 

•.....• Bf6niodi ehl otomethane 
tz"Olc:liloroPfopane • . ... 

· ·ci s.-1;3-01 eh 1 (;)~oproperie.. 
...•. Tdchloroethene ... . ..... 
.Oi bfomochloromethaile 

•... J. 1; ~~tdchjor(lethane. 

i •• ·.·.~~~~:~i;31bf8h~~ropr~pelle ..• 
.•• ·····.·~;:t~~fli22h~ritanone 

2;;;Hexancirie ..••...... 
•• ietrachlbfoEitheriif 

.· •. ··.·.T~HI~rie·.· ••........ 
1.h2iZH etfi\chl otoethane .... Chlof/,benzene ........ . 

iEtWl b~I:I~~I\"f ••• · .••• ··.· ..... . 
·~~{~~~:{f~tdl.······ •.•... 

VALUE 

90236003 
WHITING 
WHFl6-5 

17-NOV-93 
QUAL UNITS 

10 U ug/l 
10 UJ ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/l 
10 UJ ug/l 

• 10 U ug/1 
• 10 U ug/l 

• .. 10 U ug/l 
10 U ug/l 

• 10 U ug/l 
10 U ug/1 
10 U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/l 

• 10 U ug/l 
.. • .. 10 U tig/1 

10 U ug/l 
10 U u9l1 
10 U ug/l 
10 U ug/1 
10 U ug/l 
10 U ug/1 
10 U ug/1 
10 U ug/1 

· 10 U ug/l 
· 10 U tig/l 
10 U ug/1 
10 U ug/l 
10 U ug/1 
10 U ug/1 

U ug/1 

NAS WHITING FIELD -- SITE 16 
GROUNDWATER -- VOLATILES -- REPORT NO. 10499 

RC016004 
WHITING 

16GOOI0l 

ME340009 
WHITING 

16GOOI0l 
24-JUL-97 

DL VALUE 
19-AUG-96 
QUAL UNITS DL VALUE QUAL UNITS 

10 
10 
10 
10 
10 
10 
10 
10 
10 
Hi 
10 
10 
10 
10. 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

10 U 
10 U 
10 U 
10 U 
10 U 
10 UJ 
10 UJ 
10 U 
10 U 
10 U 
10 U 
10 U 
10 UJ 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 UJ 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 

ug/1 
ug/l 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/l 
ug/1 
ug/1 
ug/l 
ug/l 
ug/1 
ug/l 
ug/1 
ug/1 
ug/l 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/l 
ug/1 
ug/1 
ug/l 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 

................................. : ... :-:.:-:: .. :-.... -: .. -:.:- ...... : .. :-. 

t~iJjl:~1; If~Dt~fiTi~11ml~!1i~i~i~:M,!,!EO.AS "T!~T£O 
) 

DL 

ME340010 
WHITING 

166001010 
24-JUL-97 

VALUE QUAL UNITS 

10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 

ug/1 
ug/1 
ug/1 
ug/l 
ug/1 
ug/1 
ug/l 
ug/1 
ug/l 
ug/1 
ug/1 
ug/l 
ug/1 
ug/1 
ug/l 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/l 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 

DL 

) 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 



NAS WHITING ')0 -- SITE 16 ~)I-------~ 
GROUNDWATER -- VOLATlLt:S -- REPORT NO. 10499 

Lab Sample Number: 

":<;:::-":<::":.:.::: :::: ..... ::~:::: ... ~:.. .. : 

ct~vodtitE~9(HOW 
··Chloromethal'le . 

Bromomethane· •. 
•••• VlnylchJorlde 

chlotoettiane .. . 
••••••• Hethy1ene<:hloridtf· 

Acetone·.···· .... 

Site 
Locator 

Collect Date: 

Car:-boridlsul fl de .. .... . 
l;l-'DithlOtoetheile .•.. 
hr~·Oichloi:'oethanei •..... 

.1;2"'OiChlol'oethene.· ( total) .. Chloroforni .............. . 
> .• 1, Z -Ol ch 1 oroethane 
·Z-Butanone 
....•. hI; 1 ~ T rl th 1 oroethane 
.... barbontetrach1oride 
.··Sromodichloromethane 
••• · ••. ·1. Z-Olchloropropane 

oi s"l;3~Di chloropropene 
·.·Trichloroethene . 
•....• oi brOiiiochl ororiiettiane 

.• • •. 1; 1. 2'" Trithl oroethane 
Beriiene. .... . 
trans"' 1.3..,01ch 1 oropropene 

.•.•••. BromOform . 
C4~Hethyl~2~pentai106e 
.... Z,,:Hexanone .. 
.J d~ J:~~loroethene ... 

l;l.ZiZ:':Tetrachloroethane 
/Chloroberizerie .. 

Ethyl beriuinE! .....• 
Styreli~>.·.· .......••. 
.~y1~ilt;~.(totall 

VALUE 

RB980006 
WHITING 

16G00201 
14-AUG-96 
QUAL UNITS 

10 VJ 
10 U 
10 V 
10 iJJ 
10 U 
10 UJ 
10 U 
10 U 
10 UJ 
10 V 
10 U 
10 V 
10 VJ 
10 V 
10 V 
10 U 
10 V 
10 U 
10 V 
10 V 
10 U 
10 V 
10 U 
10 U 
10 V 
10 V 
10 V 
10 U 
10 V 
10 V 
10 U 
10 V 
10 U 

ug!1 
ug/1 
ug!1 
ug!1 
ug/1 
ug!1 
ug!1 
ug!1 
ug/1 
ug/1 
ug/l 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug!1 
ug/l 
ug!1 
ug/1 
ug/1 
ug/1 
ug!l 
ugll 
ug/l 
ugll 
ug/1 
ug!l 
ug/1 
ug/1 
ug/1 
ug/l 

DL 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 10 
10 
10 10 
10 

••••••.•••••••••••.••.•••.••••..•.••••••••••••••••••••• • ••• • •••• u:· ••• Ndi· ••• OET~crE~· ••• J= ES T I MAT EO VALVE· ... 

..~~=R~~~ffrl~a~~~g~~Tl~~ b~~nB~f QUALIFIED AS ESTIMATED 

VALUE 

RB980016 
WHITING 

16G00202 
15-AUG-96 
QUAL UNITS 

10 VJ 
10 V 
10 U 
10 VJ 
10 U 
10 VJ 
10 V 
10 U 
10 U 
41 
1 J 

10 U 
10 U 
10 V 
10 U 
10 V 
10 V 
10 U 

6 J 
10 V 
10 V 

640 R 
10 V 
10 V 
10 V 
10 V 
10 V 
10 V 
10 U 
10 V 
3 J 

10 U 
10 V 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 

DL 

MC424004 
WHITING 

16G00202 
19-NOV-96 

VALUE QUAL UNITS DL 

.. , ..................... . 
...................................... 

<:'~6t ........................... . 
~K· · .. ···· .• ······•·•··· .•• ·.·$qU· •· .. ···.··.·~~~r· ..g~ 
~ ~. ..../~~~... . ........ · .••. ··.·.·~u·· ~g •. yl··.··.~l··.·.· .•• ·•.· •. · .•• · .•.•.• ·.•.·• .• ··.·• ......... • .•••..•...•. ··ii~~ 10· ... ·• ....... SO.··U.· .• ..... 50 
10 . 50JIu9/1· ·/50 
~~ .... ·· .• ·....~gK. ···u9/1 ................... ~~ 

!!ii,~(ml!!i!rin 
10<50V ··ug/1 .. 50 

! 1··iiiiIjli~i~~;;i •••••••• · •.. , ••• ·.11 
10 •.. • .............................. 570 ••••.•. ·.J

U
·· ...••.. •...• .ug/l.··.·.·..... i 50 

i [50u~~~liii ~~ 
l g,i.·t~~;a"gl!i.i~~ 
l! ;·i:~~W .. :.' ..................... ' ........ : .......... ' .... ~~ ... · .. !~,.·.;I;~ •. • ••.• ' •. ·.ll •. ·•• •...••..•..•. · ...•.•.•.......•.•••.•.•.•.•.•.•.•••.•.•••.•.•.•.• ,! ..•.••.. ,..11 10..}i~gtl l' ··50 

~ gi .• · .••.•..•..•.•. •..•.••.•.•..•..•.••.••. · •....••••.•...•• ~5g0 •• • •. · .• ·. U
V

U
.•. IIg/T· ..J~ 

10 .... ·• · ... · .• · .•.• • .•.•.••. · •...••.• · .•... ·.uu ... gg .. I/ .... ·.ll •.. · •.•••• • .•.•.••. ·•· ••. ··.................50 10.strU. ····/.50 

VALVE 

ME322004 
WHITING 

16G00202 
23-JUL-97 
QVAL VNITS 

50 V 
50 V 
50 V 
50 V 
50 V 
50 V 
50 V 
50 V 
50 V 
50 
50 U 
24 J 
50 V 
50 V 
50 V 
50 V 
50 U 
50 U 
7 J 

50 U 
50 U 

820 
50 U 
50 V 
50 V 
50 V 
50 V 
50 V 
50 V 
50 V 
6 J 

50 V 
50 V 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 

) 

DL 

50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50f 
50~ 
507; 
SOL 
5(}f,'o) 
50:~ 
5mf, 
50i{;' 
5~ 
5Cl'r' 
sat 
SOil 
5(1:' 
50 
50 
50 
50 
50 
50 



Lab Sample Number: 
Site 

Locator 
Collect Date: 

.::: .. :.;:::: .. ;.::::,.;::.: ...... :.::.;.;:.: .... :.: .... : ... :: .... ..::::< ... ;.;::.:::::.:: ... 
...... ;. ...... : ....... :-................... :. " .. 

:} ?::\:::: ::/::::::::-:::: .<>:: ".::-:./. :: .. , .:; ::.-.::. ";:.: ... 
CLPVOLAfl Lf:S$(hSOW ... 

Chloromethane .. 
. Brol11Omethane> ........... . 
VlnYJchlQJ'I~e· .. 
Chloroethane. ........•. . ..... 

.·.·.····"'elhyleIiE!ch.1 o.tfdf 
:.Acetone. .•••••• ...:. . 
··>Carbon.di sulfi deC·· 

lH;'OlchloJ'oethene .••.•.•..• 
L l.,[)lchloroethanF .. ....> 

• ·.··.··1; 2';'0 I eh 1 t)J'Qet hfllie( tota 11.· ••. · 
Chloroform .... 

· ...... 1; 2~Oi eh loroetharie 
2.-Butanone . . .... 

· ••• ··.·1.1.1;:TJ'ic;hl cifoethane 
:.carbontelrachlC>tide 
· ••..•.• Br'omcidl eh lorOriiethane 

1;2o::0ichloropropane 
· •••••. ··0.1$:;:; 1;3;;Oichlore>Pfopene .• · 
.•. Trich 1 oroetherie ............ ... 

Dibfcimocf11ciromethane 
1.1.2,..Ti'ichloraethane 

.. Benzene... .<..< .. 
•..•. trans-I; 3~D.tchl otopropene. 

Bromciform.· .. ........ ... .... . 
...••• 4:-"'Eith.Yl:-?-p~llt~i1()ne 

2~Hexanone: . 
Tetrachlorciettiene .. . 

· •• ·.·Taluene .•. · ..•• ·· •• ·· .•. ··· .. · •• ·•· •. ·..... • 
!~tb~6H~~;~h:chloro¢thalie .•....... 

!!{!:~in;::alli ..... 

NAS WHITING FIELD -- SITE 16 
GROUNDWATER -- VOLATILES -- REPORT NO. 

RB980017 MC42400S 
WHITING WHITING 

16G00203 16G00203 
IS-AUG-96 19-NOV-96 

VALUE QUAL UNITS DL VALUE QUAL UNITS OL 

10 UJ ug/l 10 10 U ug/l 
10 U ugll 10 10 U ug/l 
10 U ugll 10 10 U ugll 
10 UJ ug/l 10 10 U ug/l 
10 U .. ugll 10 10 U ug/l 

. 10 UJ .ug/l 10 10 U ug/l 
10 U . ugll 10 10 U ug/l 
10 U ug/1 10 10 U ug/l 
10 U ug/l 10 10 U ug/l 
10 U ug/1 10 10 U ug/l 

··10 U ugll 10 10 U ug/l 
10 U ugll 10 10 U ug/l 
10 U ugll 10 10 U ug/l 
10 U ug/l 10 10 U ug/l 
10 U ug/l 10 10 U ug/l 
10 U .. ug/l 10 10 U ug/l 
10 U ug/l 10 10 U ug/l 
10 U • ugll 10 10 U ug/l 

. 10 U ugl1 .. 10 10 U ug/l 
10 U ug/1 10 10 U ug/l 
10 U ug/l 10 10 U ug/l 
5 J ug/l 10 31 ug/l 

.10 U ugll 10 10 U ug/l 
10 U ug/l 10 10 U ugll 
10 U ug/1 10 10 U ug/l 
10 U ug/l 10 10 U ug/l 
10 U ug/l 10 10 U ug/l 
IJ ugl1 10 10 U ug/l 

IOU ug/1 10 10 U ug/l 
10 U ligll 10 10 U ugl1 
10 U ugll 10 10 U ug/l 
10 U ug/1 ·10 10 U ug/l 
10 U ug/1· •• ···••··· io 10 U ug/l 

') 

10499 

ME3220DS 
WHITING 

16G00203 
23-JUL-97 

VALUE QUAL UNITS OL VALUE 

RC01600S 
WHITING 

16G00301 
20-AUG-96 
QUAL UNITS 

10 U 
10 U 
10 U 
10 U 
10 U 
10 UJ 
10 UJ 
10 U 
10 U 
10 U 
10 U 
10 U 
10 UJ 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 UJ 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 

ug/1 
ug/l 
ugll 
ug/1 
ug/l 
ug/l 
ug/l 
ug/1 
ug/l 
ug/1 
ug/l 
ug/l 
ug/1 
ug/1 
ug/1 
ug/l 
ug/l 
ug/1 
ug/1 
ug/l 
ug/1 
ug/1 
ug/l 
ug/l 
ug/1 
ug/1 
ug/1 
ug/l 
ug/1 
ug/1 
ug/l 
ug/1 
ug/l 

DL 

) 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 



----------·~~--------------------------------------~N~A~S~W~H~IT~I~NG ~~---~SI~T~E~I~6--------------------------------------­
GROUNDWATER -- VOLATILES -- REPORT NO. 10499 

Lab Sample Number: 

., ".' ..... " ............... . 

CL PV6LAhLE~ 90~iow •. 
. Chloromethal1e' ... . .. . 

Bromomethane . 
· . Vinyl.chlciride 

Chlciroethane ..........< 
.··.~eth.Yl ene.chl orlde>·. 

···~~~~d~ediiuff i dei 

Site 
Locator 

Collect Date: 

· ·1:f =~l b~lg~~::~:~:\ ••• · •• ··•·.·•· .'. 
L 2:'01 chlc,foethene(total} 
Chloroform .. ....... . 
1, 2-0ichloroethane '.' 
2-Butanohe .... . 

.1; 1.1 ~ TrH:hl oroethitt'le 
.'. Calbo., tetrachloride 
. Brernodi eh 1 orornethane 

· .1.2"'01 ch 1 oropropane 
"cis-i, 3.,01 oh1 oropropene 

Trichloroethene·. . 
Oi bromochlerOlilethane 

.• 1,1, 2~ Trichloroethane 
.. Bentene .... ' ..•. ' ..... . 

•· .. ····trans:.l. 3:':01 chloropropene 
. Bromoform . . •...•••.. ' .•.... 

· .' 4-Hethyl '-2"peritariol1e 
.' 2-HexanOhe ...... . .. 

........ Tetrachl oroethene 
Toluene· ......• ' .. 

•· .. J;t.2. 2:.t etrachl~roetharle' •.•.. ' 
th 1 or6beriiene < .. .. 
~~~~!~:n~lin~.·.· . 

.Xylel'lesJtat~lJ ." 

VALUE 

ME340008 
WHITING 

16G00301 
24-JUL-97 
QUAL UNITS 

10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 

. .10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 

····10 U 
10 U 
10 U 
10 U 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/l 
ug/1 
u9/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/l 
ug/1 
ug/l 
ug/1 
ug/l 
ug/1 
ug/1 
ug/1 

'ug/1 
"ug/1 

DL 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

VALUE 

RC016006 
WHITING 

16G00302 
20-AUG-96 
QUAL UNITS 

10 U 
10 UJ 
10 U 
10 UJ 
10 U 
16 UJ 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 UJ 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 

ug/l 
ug/l 
ug/l 
ug/l 
ug/1 
ug/1 
ug/1 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/1 
ug/l 
ug/1 
ug/1 
ug/l 
ug/1 
ug/1 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/1 
ug/1 

DL 

ME322002 
WHITING 

16G00302 
22-JUL-97 

VALUE QUAL UNITS OL VALUE 

RC016008 
WHITING 

16G00303 
21-AUG-96 
QUAL UNITS 

10 UJ 
10 U 
10 U 
10 U 
10 U 
10 UJ 
10 U 
10 U 
10 U 
3 J 

10 U 
2 J 

10 UJ 
10 U 
10 U 
10 U 
10 U 
10 U 
2 J 

10 U 
10 U 
10 UJ 
10 U 
10 U 
10 UJ 
10 UJ 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 

ug/1 
ug/1 
ug/1 
ug/l 
ug/l 
ug/1 
ug/1 
ug/1 
ug/l 
ugll 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/1 
ug/l 
ug/l 
ug/1 
ug/l 
ug/l 
ug/l 
ug/1 
ug/l 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 

,)r--

OL 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10;'~ 
1~ 
10;~; 
1 Oii!~. 
1~ 
l%x 
1t\i'·~ 
100'i 
1Qi: . 
lOiei' 
10't: 
100, 
10" 
10 
10 
10 
10 
10 



Lab Sample Number: 

>i.·.·.·..< ... ·· .... · .. · .. ···· ......... ·· ... ·.·· ... ·.. . 
C{PVOLAT lLES9()-$O~ •........ 

ChlorOmetb~rjjf. ••.•.•..••••........•. 
. Bromomethane 

·•• •• ··.·~Al~~o~~~~~lqe .. < ••••• ·· ••...•.• 
• ••••.• Methy) ene.cti 1 orl dEF· ..... 
. Acetorie .......... . 
.CarbondfSu·l fide ..•...... 

LFDichloJ'oetlifiiie· .... . 
LHHch1oroetllcirie ... . 

Site 
Locator 

Collect Date: 

· .•• 1 ;?:o[)i chToroetherieltot~ll 
Chloroform . . . 
1.2;.Dich1oroethane 
2-Butanone 

. lo1.i-Trichloroethane 
.CaJ'bon tetrachloride· 

.·.Bromodichloromethane 
1;2~Djc;h1ori>propane . 
>cl $"'1, 3~Di chloroprppeiie 
Jdcli1oroetbene· .•. 
Iii broniodi1 orometharie. 
1,1.2-: TrIcbloroethane······ 

, Benzene 
trans';'I.3":Oichloropropene 

•.. Bromoform 
··4.;.Hethyl-2;::pentanone 

... Z.,.Hexanone .... . 

.. Tetracliloroethene 
· •• T6hiene. . .... . .. 

r.l,2t 2:'J efrachl orhethane 
·Chlorobenzene·· ....•................ 
/Etllylbenzene .... . 
.·.·.i~H~6~: •• ·.{ibtalf.············ .... . 

ME322003 
WHITING 

16G00303 
22-JUL-97 

VALUE QUAL UNITS 

10 U ug/l 
10 U ug/1 
10 U ug/l 
10 U .• ug/1 
10 U ug/1 
10 U ug/l 
10 U ug/1 
10 U ug/l 
10 U ug/1 
12 ug/l 
1 J ug/l 
8 J ug/1 

10 U ug/l 
10 U ug/1 
10 U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/1 
2 J ug/1 

10 U ug/1 
10 U ug/1 

130 ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/l 
10 U lig/l 
10 U ug/1 

NAS WHITING FIELD -- SITE 16 
GROUNDWATER -- VOLATILES -- REPORT NO. 10499 

RC016007 
WHITING 

16G00304 
20-AUG-96 

DL VALUE QUAL UNITS 

10 10 U ug/l 
10 10 UJ ug/1 
10 10 U ug/l 
10 10 UJ ug/1 
10 10 U ug/1 
10 10 UJ ug/1 
10 10 U ug/1 
10 10 U ug/l 
10 10 U ug/l 
10 10 U ug/1 
10 10 U ug/1 
10 10 U ug/1 
10 10 U ug/1 
10 10 U ug/1 
10 10 U ug/l 
10 10 U ug/1 
10 10 U ug/l 
10 10 U ug/1 
10 10 U ug/l 
10 10 U ug/1 
10 10 U ug/l 
10 10 UJ ug/l 
10 10 U ug/1 
10 10 U ug/l 
10 10 U ug/1 
10 10 U ug/l 
10 10 U ug/1 
10 10 U ug/1 
10 10 U ug/1 
10 10 U ug/l 
10 10 U ug/1 
10 10 U ug/1 
10 10 U ug/l 

') 
> 

DL 

ME340006 
WHITING 

16G00304 
24-JUL-97 

VALUE QUAL UNITS DL 

," ............. . 
. ......................... . 

! !tl,~/.:ulJ.lgl/ •. · •.•. 1jl· .••.••.•.•.•.• • .. : .• • ..•. , .•. i. il! 
10 ... ·•• •••••• ·.·•· ..• ·lOW .. \ ·/<10 
10 ........... 10· •. U· •. · •....... ··U9/1········· ·····• .... 1tl 

Ii ·111; ] .•. • .•••. · •. 1!g~l.· ••. ·.l .• • •.• • •.•••. i,yu 
10· .. . ... ...}. 1

1
0
0 
.• 

10 .•..•. ··· .... · .. 1100·.·. UU· ...•.•..•.•..•.•.••.• 1i911> 10iJg/l .... ·····10 
10· ..10U ········lig/110 
10···· ..10u.ug/1<10 

i~ . ·igtl\ •.•••.••. ~9g·~.I.· •• ·.:·</lO 
10 .<·A~ 
t~.H~ •.•• •.·••.·•• .. • •• ~u.·.~g.~/· •.•• ·.ll .. · ..•. • ..•.• • ...••.•...•..•... : .•...... ·········1~ 
10 ·!61r·)10 

~~. .... ··1 r~.·· ........•••.•. ~~~r ..• ···.··.n 
t~ 19~ ·.··It~ 
10101J ···10 
1016u >}lO 
10 IOU III 
10 ··iOUI0 
10 . ···10 U10 
10 . . .·.10U>lO 
10 ····J9U>10 

RC016002 
WHITING 

16G00401 
19-AUG-96 

VALUE QUAL UNITS 

10 U ug/1 
10 U ug/1 
10 U ug/l 
10 U ug/l 
10 U ug/1 
10 UJ ug/1 
10 UJ ug/l 
10 U ug/1 
10 U ug/l 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 UJ ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/l 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 UJ ug/l 
10 U ug/l 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 

DL 

) 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 



---------- .. ~~--------------------------------------~N~A~S~W~H~IT~I~NG. ~~----~S~I~T~E~I~6--------------------------------------­
GROUNOWATER h VOLATILr.::> h REPORT NO. 10499) 

Lab Sample Number: 

~l':9l11iii;';im~'·· '.", 
•... ·Chloromethane .• ·.··•••· .. •·•··••.···· .•.. Broineimethai1~ .••...•...•.••. 
.... ' Vi nylch leiri de ..•.•..•. 

Site 
Locator 

Collect Date: 

···.ChloT'oethiine ............... . 

•••.•••.• ~6!~~~:I)~C~1()r.id~i. ..... . 
\Carbondisulfide·.··.· .•.. · .• · .. · .•...... 

••••••• • •• ~.:.~:·~·l.·~n l·~~g:~~i~i· •••• (·total •• ) 

·i~~~oj~~l~~oe~h~~~· . . .. . 
... 2-Butanone •••••. . 
ill·l"Tritl'leiroethane 

••• ·•• •• ·C~rboritefr&i;;tilor.ide ..•. 
BroniOdich1 ilroiOOfhane ' .. 
r.2~Ofchlol"()propane ... 

t~t~~i~;~!t~!~~~p:jp.~ne· . 
Dfbromochloromethane·.· 

.1. L 2;trl thl eitoethane 
••. Benzeile< .. .. i.\· 

·· ... ·.·trans-l. 3':'Olchl otollropene 
. BromOform ... 

>4-Methyl-2-:-pentailone 
·2~tlexanone. . .... 

:J ettach 1 otcie.thf,!lie· •• ·· 
•...••• Tolueile. . .... 
·<Xil.~i2:;.Tetrachl~roethane 
·>Chloroberizene .......... .•. .. 
.Etti.vlbenzene ... . 
~~{~~~:(f(]tal) ....•.. 

VALUE 

ME306003 
WHITING 

16G00401 
22-JUL-97 
QUAL UNITS 

10 U ug/1 
10 U ugll 
10 U ug/1 

··10 U ugll 
10 U ug/1 
18 U ··ug/1 
IOU ug/1 
10 U ug/1 
10 li ug/1 
10 U .. ug/1 
10 U ·ug/1 
10 U . Lig/1 
10 U .. ug/1 
10 U ug/l 
10 U ug/1 
10 U ug/l 
10 U . ug/1 
10 U ug/1 . 
10 U ug/1 
10 U .. ug/1 
10 U ug/1 . 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/l 
10 U ugll 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U . ug/l 
10 U ... ug/1 

DL 

10 
10 
10 
10 
10 
18 
10 
10 
io 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
.10 
. 10 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
Hi 

ME306004 
WHITI NG 

16G00401D 
22-JUL-97 

VALUE QUAL UNITS 

10 U ug/1 
10 U ug/l 
10 U ug/1 
10 U ug/l 
10 U ug/l 
14 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/l 
10 U ug/l 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/l 
10 U ug/1 
10 U ug/l 

DL 

RC016003 
WHITING 

16G00402 
19-AUG-96 

VALUE QUAL UNITS 

·· •. i/>·.·.· ........ ··. 

DL 

.<:>;.:::.:\ .... :::::: .. ::-:.: .. :.: .. : ... :.. :::":::' .. :::::::'::.: .. ,::. 

10·?YOt) .tJgll>·l~ 
10 ...•••...•. ··••·· ••. 10.U .•.... . .• ug/l ........ 10 

I! . .;iI!!,~j .................................. · ........... ·.:.· ... · ....... ·~U.~·.· •. !g·~g .. ·.~~/ .. I .•.•.••.•.... i
11 
•. 
l 

•. ·: •. • ..• · ••••.•••••.• 

j 

....••.... · ;': 't ,II i g..... ·· •.•... · •• ··· ••••••••• · •• ·tg.· •• tl~.·· ... : .••••••..•.•.. ·••·•·•·· .• ··.l g. 

II! :0° .. ·.•··· .•..••..•.••..•....•.•...•...••.•...••.••.•... : .•.••..•..• •.· ... t:l.·.~O:.: .•.•.•.•. UU~ J.·.· •..• ·.:,:itll,i;1! 
.. ···ugll ...>.10 

~g •• '...>\Iga .uglf .·.:.····· ••• ··10 

1
0 

···.···10···U. • •.••.•••.•••.•••.••..••.•.•••..•.••.•.•.•••..••.••.••.••.. u.~~ .... · .•. ~~g·.·.·.~~· .• · .. ·.·.~~l.·.· ....•..•.... ·.· .•.....•..•..•..•..•.•..•.•.•.•...•..•...•.•...•.....•...•....•.•.•.•.••.•..•......•. · ....•.. 11· ·~o·. il go ..........i ...•...•....•....•...•... l1···~O· • ••. : .. ·.·.~u •........ : ><io 
i g . ·.·/lgm Ug/l·)t g 
1
1
0
0 

....... 1
1

°0 ..... UU·· •.. ·:· .•• ··.···.··~u·~gl/I ..• ·~l.·.· •• • •• •.• ••• · .......................... 10 
•.•...• ······.···.10 

10.10 U ugll ..< 10 

!! .ii~i~,t~i!!'i:',Ii 
10 .... ······.10 U ... 11·· ·:to 

!! . ·:,n,~I~!iIji'ii!g 

,t;iiJi~~:pi} •• •· . 
./ ....•................ 
.. ;. ......... . 

ME306005 
WHITING 

16G00402 
22-JUL-97 

VALUE QUAL UNITS 

10 U ug/l 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/l 
10 U ug/l 
10 U ug/1 
10 U ug/l 
10 U ug/1 
1 J ug/1 

10 U ug/1 
1 J ug/1 

10 U ug/l 
10 U ug/l 
10 U U9/1 
10 U ug/l 
10 U ug/1 
10 U ug/l 
3 J ug/l 

10 U ug/1 
10 U ug/1 
28 ug/1 
10 U ug/l 
10 U ug/1 
10 U ug/1 
10 U ug/l 
10 U ug/l 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/l 
10 U ug/1 

DL 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10) 
10:. .,::, 

10; .Of 

10 <~: 
H~i: ·4 

la:~ ,'Ii 
lOi~ ::ii 
10'-* ~", .~~ 
I()S 
10\', 
1{)1' 
Hi. 
10c 
10' 
10 
10 
10 
10, 
10 



lab Sample Number: 
Site 

locator 
Collect Date: 

. .", .. >. . ".: :::C:.::::t::~.::::::::~::·::·:· :":".:. ,". ':.:: 

::::>:.:::::<:j:::>:/:":":":':: . 

CLP VOlATILES9()~S()W 
Ch1oromethanili ..... . 
Bromomethane ... 
Vinyl chloride 
Ch 1 oroethane ... 
Methyl enech 1 oride .. 
Acetone .: .... 
Carbon djsulfide 
.1.1-Dichlotoethene ....... . 

.l.l-Dichtoroethane .. 
1; 2;;01 chlorgethene{ tota 1)·· 
Chlorcifornl ... : •... :..... . .. 
Ii2·01chlor()~than~ 
2-Butanone.·· .... 
1.l.I-Trichloroethane 
Carbon t:etrllch16ride 

. Broniodichlciroi1iethane 
1.2:-:0.1 ch 1 oropropane ... 

• cis';1.~;:;Dich16ropropene. 

·6l~~~~~6hl~~~t~~n~: .: •.. 
1.1 i 2:., Tr.ich1ot(ii!thllnF ..... 

.... Benierie:::.) :<./ ••.... 
··trans-l.3-0ichloropropene·:····.· 

.. :tM:t~~~2@~~~~~~WEl··· 

ri~!~~lf~~:~tZ".i Chlorobehierie> ..........•..• :.: ... : .••....... 
Ethyli:ienzene/: .... : .• : .• : ..••... : ... 

····i~r~~~~· •.•• tf9tail>.·.···:··· :.: •........ 

,.\ ······>·.··· .. · •. ·•···.· .. Ci.· .... ·.....;,)X//··.}C··· ..... . 

RB980020 
WHITING 

16G00403 
16-AUG-96 

VALUE QUAL UNITS 

10 U ug/1 
10 U ug/1 
io U ug/1 
10 U ug/1 
10 U ug/1 
10 UJ ug/1 
10 uj ug/l 
10 U ug/l 
10 U ug/1 
1 J ug/1 

10 U ug/l 
10 U ug/1 
10 UJ ug/l 
10 U ug/1 
10 U ug/l 
10 U ug/l 
lOU ug/l 
10 U ug/l 
IOU ug/l 

.iou ug/l 
··10 U ug/1 

<SOO R ug/1·· 
10 U> . ug/1 
IOU ug/1 
10 U> .. 

ug/1 
10 u.· . ug/1 
iO U u9/1 
10 U ug/l 

.. ·· ... ·10U· ug/1 
10 U ug/l 
IOU ug/l 
IOU ug/l 

. ·l()U u9/1 

NAS WHITING FIELD -- SITE 16 
GROUNDWATER -- VOLATILES -- REPORT NO. 

MC448003 
WHITING 

16G00403 
22-NOV-96 

Dl VALUE QUAL UNITS DL 

10 50 U ug/1 
10 50 U ug/l 
10 50 U ug/1 
10 50 U ug/1 
10 50 U ug/1 
10 50 U ug/1 
10 50 U ug/1 
10 50 U ug/1 
10 50 U ug/l 
10 50 U ug/l 
10 50 U ug/1 
10 50 U ug/l 
10 50 U ug/l 
10 50 U ug/1 
10 50 U ug/1 
10 50 U ug/1 
10 50 U ug/l 
10 50 U ug/l 
10 50 U ug/l 
10 50 U ug/1 
10 50 U ug/1 
10 550 ug/1 
10 50 U ug/1 
10 50 U ug/1 
10 50 U ug/1 
10 50 U ug/1 
10 50 U ug/l 
lO 50 U ug/1 
10 50 U ug/l 
10 50 U ug/1 
10 50 U ug/l 
10 50 U ug/l 
10 50 U ug/l 

) 

10499 

ME306006 
WHITING 

16G00403 
22-JUl-97 

VALUE QUAL UNITS Dl VALUE 

......•.•.•.•...•.•••.•..•..••••••.•••••••.•••..••••••••••••••.••.••••.•••••••••• , ••.•.••••••..••••.•••••.•••...•.•............ 

RB980021 
WHITING 

16G00403D 
lS-AUG-96 
QUAL UNITS 

10 U ug/l 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 UJ ug/1 
10 UJ ug/1 
10 U ug/1 
10 U ug/l 
2 J ug/1 

10 U ug/1 
10 U ug/1 
10 UJ ug/1 
10 U ug/l 
10 U ugll 
10 U ug/l 
10 U ug/1 
10 U ug/1 
10 U ug/l 
10 U ug/l 
10 U ug/1 

SOO R ug/1 
10 U ug/l 
IOU ug/1 
10 U ug/l 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U U9/1 
10 U ug/l 
10 U ug/1 
10 U ug/1 
10 U ug/1 

Dl 

) 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 



-----,~) ... --------------------N""A ... S ... W .... H ... I""'TI ...... NG~)~D----~SI~T~E'"'lI":!:'6------------------­
GROUNDWATER -- VOLATILt:S -- REPORT NO. 10499 

Lab Sample Number: 

:. :. ",.: ... ;:::::.:< .. >:'.':: :?: .{:>::':::::' :'::>.':' <:" .. 
.. ......... ..... -.-, ... '" .. 

CLiVOLATiLiS9()~SOW .. 
.. ch 1 orometnane •....... 
.. Brolilomettiaiu! 

Vinyl chloride . . .. 
.... Chloroethane ..•. 
. Methyl en~chloi'ide 

··Acetone .....• .. . .. 
·Carbondi sulfi de 
.·1;1 :-Oi chI oroethene 

1; I...,Oithloroethane 

Site 
Locator 

Collect Date: 

1.2-01 ch loroethE!Me (tota 1) 
Chloroform. 

··1.2~Oicnloroethilne .. 
. 2':'Butanone 

1 i 1,1-'Tr1 cht oroethane 
Carbon tetrachlori de 

.. BroiniJdi ch 1 otomethane 
··1;2:-01chloropropane 

.• cis-I. 3~Oi eh loropropene 
Trichloroethene ..••...•..•.. . 

... Oi bromoch 1 oromethafJe 
1.1,2-Trichloroethiuie 
Beiizene< ...•.•••.. <:. .• 

.•.. traris';;l,3-:01chloropropene 

·~~:t~j~i~~~l1f1~()rif . 
.2-.Hexanone . ....... . 

.·.TetraCh16r'oetneruL ....•.. 
• ToliJene ........................ . 

.... lil.2,2:.:Tetractlloroethane 

"!!~ig~N~'j)" .. "" .•.•....... 

VALUE 

RC016009 
WHITING 

16G00501 
21-AUG-96 
QUAL UNITS 

10 U 
10 U 
10 U 
10 U 
10 U 
10 UJ 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 R 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 UJ 
10 U 
10 U 
10 U 
10 U 
10 U 
10 (j 
10 U 
iO U 

ug/1 
ug/1 
ug/l 
ug/1 
ug/1 
ug/1 
ug/1 
ug/l 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/l 
ug/1 
ug/1 
ug/1 
ug/l 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/l 
ug/1 

. ug/1 
ug/1 
ug/1 

•. ug/1 
•• ···10 U 
···10 U 

ug/1 
. ugl1 

10 U ug/1 

DL 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10. 

VALUE 

RC016013 
WHITING 

16G00501D 
21-AUG-96 
QUAL UNITS 

10 U 
10 U 
10 U 
10 U 
10 U 
10 UJ 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 R 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 UJ 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 

ug/l 
ug/l 
ug/1 
ug/1 
ug/1 
ug/l 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/l 
ug/1 
ug/l 
ug/1 
ug/l 
ug/l 
ug/1 
ug/l 
ug/l 
ug/1 
ug/1 
ug/1 
ug/1 

DL VALUE 

RB980019 
WHITING 

16G00601 
16-AUG-96 
QUAL UNITS 

. ............................. . 

DL 

10t6tiug/l10 

! i· ... t3tl...... ~!g .. ~. ! .•.•.••. "!i 
10 .<. t~.~jlO 
1010UJ •• • •••••••• ~~g···.~ •. i. i .•••. ·••••.•••...... 10 
10 ....•.•• < •••• }g.~....... ··10 

l~ .•. ···················lOiJ •. •.••· •. · ••.•..• ·.·.• •. ·.~u· .. ~g?/· ..•. ·.11l ...•••... •• •.· ••. • ••.• · •••.•• : •..•. ·• •. · ••••• i.· .... · •. · ........ ...... j~ 
~~.· ••. ··rlg~lO 
l~· ••• ·· ............}g~j ....•.••.••......•.•...•...•.••......•. ~uU~gg~/I.l·l •• · .•• ··.: ••. •· .• ·.•.·.•.·.• .•• ·.•• ••.••• · .•.. ·····.·H 
10jO.ll io 

tg·····Jgtl····u~~l/tg 
10·· ....... ·'···10 U .. •• · .•• ·.·./ ••.. ~ugg.li.l1.· •..• • ... · •••... · •.• • .••.•...••..•...•••.• ' •..•.. ··.···10 

t~······lgm]g 
1 of. •··••••· .•• Uf I.e •.••...•.••.•.••...••.•.•...••..••...•••...•.•.•...•...•.. ~u •. · •. ~g· . . ?11.·.· .• ~1.· ..•.••... · .•. • ....•. · •. •. , •... · •.....•.••.•.•.•...•..... ·...................1 

0 

t ~\·>tg~.. "J~ 
10· to 
10.·I&m .·:.·.· .• ··10 
~g.itgtlt~ 
~~ ••• ·...mStg 

i!j/II:~El! 

ME340002 
WHITING 

16G00601 
23-JUL-97 

VALUE QUAL UNITS 

10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 

ug/1 
ug/1 
ug/l 
ug/l 
ug/1 
ug/1 
ug/1 
ug/1 
ug/l 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/l 
ug/1 
ug/1 
ug/1 
ug/l 
ug/1 
ug/l 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/l 
ug/1 
ug/1 
ug/1 

OL 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10, 
10i' 
ur:, 
l(t 
10; 
10i} 
10? ' 
uti 
lit 
1df 
101 
10 
10" 
10 
10 
10 
10 
10 
10 



Lab Sample Number: 
Site 

Locator 
Collect Date: 

.•. ·i.···· •.•• · ••• L• ••• • •• <·.· •..•.•.••• · •• · ..•• · •...•.•.•...••.••...•.•......•....•.••........... 

ci.~V()D.tlLEs9()-SOW··· • 
•.••.•.• ell lorometl:iane .' •. ' .•.•.•.•..... 
• B'roiTiomethaiie ....•. "i ' .•.... 
'Vfnylchlorlde . 

••• ···.·chloroEittiane····· 
Metl:iylene.chloride· .... Ai::EitonEi· ' ...•...... 
Carbon dis~ifi de 
bl-0j chloroethene 

.Ll';Dichloroethane . 
.•.. ·.·I.Z-0ichloroethene( tota 1) Cl:ilorofornL ' .. ' .... 
• 'ii2-Dlchloroeihane 
· 2-Butanone 
· > 1 i 1.1-T ri ch 1 oroethane 
..carbon· tet raeh lor! de 
> Bromod! chloromethane 
•• · •.•• ·1.2.;.Dlchloroproparie 
}<ci $;;.1; 3;i.Oi¢hl ()roproperie 
.. ' "Trieh loroetherie'" '.' 

DlbrOniocnloriiiTiethane 
.. J ,1. Z,. Trienl oroethane 
······SerizEirii!.··).··.·.······ .•.•.•....•• 
Yt raris"'l i3~Olch loropropene 
).Sromofoiiil.:·.·····.··.····· . 
, 4-Hethyl,:,:?"pentanone 
... 2 -Hexanone:·'''' •••••••.... ' ..• 

•••• ••••• ·Irl ~ir~l~r~;:::i1roetl:iane 
..ChlorobenzEioe< . 
.··, •••. Etbylbenz~n¢·, .. · •.• ,., ....•. 

\~;{:ri;~i(t(lt~l.l· •• • •• •••··•··••···• 

•... ;.' jjiS.··.·\················· 
}?'<i ..... . 

RB9BOO18 
WHITING 

16G00602 
IS-AUG-96 

VALUE QUAL UNITS 

10 U 
10 U . 
10 U 
10 U 

'10 U 
10 UJ 
10 UJ 
10 U 
10 U 
10 U 
10 U 
10 U 
10 UJ 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
.10 U 
10 U 
10 U 
10 U 
10 U 
IOU 
IOU 
10 U 

.···10 U 
.. 10 U, 

10 U 
10 U 
10 U 

ug/1 
ug/l 

". ug/l 
ug/l 
(jg/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 

.. ug/l 
ug/l 
ug/l 
ug/l 
ug/l 

.. ug/l 
.' ug/l 

ug/l 
ug/l 
ug/l 

NAS WHITING FIELD SITE 16 
GROUNDWATER -- VOLATILES -- REPORT NO. 10499 

DL 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

VALUE 

ME340004 
WHITING 

16G00602 
23-JUL-97 
QUAL UNITS 

10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 

ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 

) 

DL 

RB88701S 
WHITING 

16G00701 
2S-JUL-96 

VALUE QUAL UNITS DL 

.:::::.:::.:::.:.:.:.::::):: .. : .... 
.... :: .. <:.:.:.::::::: ... ::.:: .... :. 
::::::-:":::::::,:,:-:","::: ... :". 

f g .• · ••••• ••• ••••••••• •• •• · •• • ••••• ig· ••• ~ •• • •••••••••• ·• ··.·~·~;·1··· .. ·.·· •... ······ ........... t ~ 
fg ...•• ·•·· > ••••••• ig~· •.•.•.. ··.······.tg 
1
100 ..•...••... ......> ...••. 11 ~.' .••• UUJJ,' ..•..••••• · ..• · •• · < 10 

u.10 
10 .. . 10 UJ .' '. 10 
10 10 Ul!i 
10 ·.10U ." '10 
10 >10.U'::.10 
10 ·10U<10 
10 10 U •• ' ugll .....• 10 
10 lOU •. ug/l> 10 

~g... ···Ig'tl. .~~~1. ·.tg 
10 "'1 q U •.... • ..•. ' .. '.,uuggll'.·, 11 ..••.•..• ,., .....• , ...• , •. ' ... , .........1 0 1010 .. U ··.·10 
1010UI0 
1010U10 
10. ·'··}lQU>io 
10 ... '. '." ••• 10·.U · .. ·>10 
1010'U' '/10 
10100<}10 

fglg~ .• ·• .••••• t~· 
10 ··.«·l()lrJO 
10)10U··.·· .)10 
10 ....·,]OQ ,> .•.. ]~ 
~g .•.••• · •••••• ifga .. . ... . .... ·tg 
f gjlg~ •. · ..•.••. · ••. · •.•. · .••. ~u •...•. ~g· .',111 .• • ,·.·.~l·. · .•..•.•.• ,· .•..•• • •.••.•.• • .•.• · .••. • .••.• ·, ..•• ·1 0 
10.·· •.•• ··.·.·.1QU.·.. ·· •.• ··10 

VALUE 

ME348004 
WHITING 

16G00701 
2S-JUL-97 
QUAL UNITS 

10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 

ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/1 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 

DL 

) 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 



---------- ,:>~--------------------------------------~N~A~S~W~H~IT~I~NG ~~---~S~I~T~E~I~6--------------------------------------- .~~---------
GROUNDWATER -- VOLATILES -- REPORT NO. 10499 '--

Lab Sample Number: 

::\ .. ::: ::::- .... :::::: -: .. " ... : .::.:.:.:.>~.: :::.:::::: ~:)I·.;; '::~::::'::: ...... . 

~LP ••• ·.VOlAT·I lES •••• 9h2~·riJ ••• ••·••·· 

Site 
Locator 

Collect Date: 

ChlorOllietharie ••• <.. ...•.••..••• . .... 
· .• ··BI'OiiiOniethanEl:< . 
·····~~~~~o~~~~~!de».· .. 

MethYlene{:hlorl.<i¢/ •.. 
ACetone .. 
Carbon di su lfi de .. 
1.1 ~Di chloroethene. 
1;I"Dichloroethane 
b2~Di chloroethehe (total) 
Ch 1 orofornl· . 
1. 2-01 chloroethane 
2.;.Butanone 

. 1.1.1 ~ Trichloroethane 
Carbon tetrachloride 

.••... Broniodi elil oromettiane 

.... ·1.2-01 eh 1 oropropane 
ch"1.3-Dichloropropene 
Tdchloroethene ••••.••. 

. Dfbroinochloromethiirie 
1.1.2~Trittil ol'ciethane 
Benzene •...••. ..••..•......•..•....•.. ... .. 
trans~li3-oichloropropene Bromoform ..... ... .... .... ....... ... . .. 

... i4-:-Methy 1;':2 '"peQtaiicine· 
2"Hexahorie .. . 

• •.•. T et r~ch 1 oroethene ... 
Toluene> .......•.........•... 

.1.1.2.2:' TetT'aI:til6.i:oetharie 
•••..• Chlorobenzene·.···.········ . 

EttiYlbenzene><· . 

• ••• • ••• ·.~;{:riZ~ .•• ··(iota.1·.)· ••••••• ·• ..• 

VALUE 

RB887016 
WHITING 

16G00702 
2S-JUL-96 
QUAL UNITS 

10 U 
10 U 
10 U 
10 U 
10 UJ 
10 UJ 
10 UJ 
10 U 
10 U 
39 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
5 J 

10 U 
10 U 

640 R 
10 U 
10 U 
10 U 
10 U 
IOU 
1 J 

IOU 
10 U 
5 J 

10 U 
1 J 

ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/1 
ug/1 
ug/l 
ug/l 
ug/l 
ug/l 
ug/1 
ug/l 
ug/1 
ug/1 
ug/1 
ug/l 
ug/1 
ug/l 
ug/1 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/1 

< ug/l 
ug/l 
ug/1 
ug/l 

DL 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

MC448001 
WHITING 

16G00702 
21-NOV-96 

VALUE QUAL UNITS 

80 U 
80 U 
80 U 
80 U 
80 U 
80 U 
80 U 
80 U 
80 U 
22 J 
80 U 
80 U 
80 U 
80 U 
80 U 
80 U 
80 U 
80 U 
80 U 
80 U 
80 U 

880 
80 U 
80 U 
80 U 
80 U 
80 U 
80 U 
80 U 
80 U 
80 U 
80 U 
80 U 

ug/1 
ug/l 
ug/1 
ug/1 
ug/1 
ug/1 
Ug/1 
ug/1 
ug/1 
ug/1 
ug/l 
ug/l 
ug/l 
ug/l 
ug/1 
ug/1 
ug/l 
ug/l 
ug/l 
ug/1 
ug/1 
ug/1 
ug/1 
ug/l 
ug/l 
ug/l 
ug/l 
ug/1 
ug/1 
ug/l 
ug/l 
ug/l 
ug/l 

DL 

ME348002 
WHITING 

16G00702 
2S-JUL-97 

VALUE QUAL UNITS DL VALUE 

RB887017 
WHITING 

16G00703 
2S-JUL-96 
QUAL UNITS DL 

10 U 
10 U 
10 U 
10 U 
10 UJ 
10 UJ 
10 UJ 
10 U 
10 U 
10 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
2 J 

10 U 
10 U 

590 R 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 

ug/l 
ug/l 
ug/l 
ug/l 
ug/1 
ug/1 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ugl1 
ug/1 
ug/l 
ugl1 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/1 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ugl1 
ug/l 
ug/l 
ug/l 
ug/1 
ugl1 
ug/l 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
1 OJ:, 
lO~ 
lQr 
1~~ 
10'>'· 
l<i4' 
1!j,~ 
lo,i 
1~ 
10$; 
1(1.: 
10 
10 
10 
10 
10 
10 
10 



Lab Sample Number: 

< :,":.' .>.':"::">:.:.".;.:.; :::.<," .:: ... ,:.<".;.><.::/". :.; .. :;". . 

Site 
Locator 

Collect Date: 

~LPV6LATitES9Q-~OW.i .. . .. 
···ChlorOllletliane ........•... 
..•...•.• Br6itiomettiane\ 

~~~~~d~~~:~l~~>· . 
.·.·Hethyleriei;hlo.rfCle .•.•..... 

·.·.c~i~~briecll~JliiclJ··.·.·.·.· 
... ·.·.1; r·Oicli1 (j;-i>ethene 

1;1,,:Dich1Otoethane ... . 
1.?:;:Oii;hloroettiene(total) 

··Chloroform·· .. .. 
... 1.2;;oichloroethane 

2-Butanone .. . 
1. 1. l";Trichloroetharie 

.Carbontetl'ath1ol'i de 
... Bromod{ch16romethaite 
·h2-0ichloroprollane 

··ci s;;1.3~Dich16ropr6pene 
Trichloroethene .. 
Oibromoch 1ciroineth~ine 
1.1.2:"Trich1 Ciroethane 

. Benzene· .. ·•·•• •. ·•••··· •. · ... 

.. trans ... l.3 i l>lchl oropropene 
Brortiofonil.. . . 

... ···.~~Methyl-2;;perit~rione 
.Z:"Hexanone···· .•.•. 
/·Teiracihlort:lethene 

Toluene ••• •·· ..• •••• •.. ·.·> • 
i.ti2.Z.::Tetrachl()roethane. 

···th 16ri,benzenE( .•... 
•. · •.. ·.Ethylbente;u! ... ···•·••··•···• 
· ••• ·./~~~~ri~::(t~~·1I1J •• ····•· •. 

,'"' ...... -....................... .: ................... :- .. ,' .: ......... . ... . ·················:}i>····· 
, 

VALUE 

MC448002 
WHITING 

16G00703 
21-NOV-96 
QUAL UNITS 

BOU ug/l 
80 U ug/1 
BO U ug/l 

.. 80 U u9/1 
··80 U ug/1 

.· •. 80 U ug/l 
··.80 U ug/l 
.. 80 U ug!l 
80 U ugl1 
10 J ug/1 

···80 U ug/l 
80 U ug!1 
80 U ug/l 
80 U ug/1 
80 U ug/l 
80 U ug/l 
80 U ug/1 
80 U ug/l 
80 U ugl1 
80 U ug/l 
80 U ug/1 

860 ug/1 
80 U ug/l 
80 U ug/l 
80 U ug/1 
80 U ugl1 
BO U ug/1 
80 U ug/1 
80 U ug!1 
80 U ug/l 
80 U ug!1 
80 U ug/1 
80 U ugl1 

NAS WHITING FIELD -- SITE 16 
GROUNDWATER -- VOLATILES -- REPORT NO. 10499 

DL VALUE 

80 
80 
80 
80 
80 
80 
80 
80 
80 
80 
80 
80 
80 
80 
80 
80 
80 
80 
80 
80 
80 
80 
80 
80 
80 
80 
80 
80 
80 
80 
80 
80 
80 

ME348003 
WHITING 

16G00703 
2S-JUL -97 
QUAL UNITS 

20 U ug/1 
20 U ug/1 
20 U ug/1 
20 U ug/1 
20 U ug/1 
20 U ug/1 
20 U ug/1 
20 U ug/1 
20 U ug/1 
10 J ug/1 
20 U ug/1 
20 ug/1 
20 U ugl1 
20 U ug/1 
20 U ug/1 
20 U ug/l 
20 U ug/1 
20 U ug/1 
20 U ug/1 
20 U ug/1 
20 U ugl1 

480 R ug/1 
20 U ug/1 
20 U ug/1 
20 U ug/1 
20 U ug/l 
20 U ug/1 
20 U ug/1 
20 U ug/1 
20 U ugl1 
20 U ug/1 
20U ug/l 
20 U ug/1 

) 

DL 
.... :. ," .. :"':-." :'" ,,:,,:,:.,.:- . .:." ... ' . ;:'>":'< . ..... .. ... : 

!~,J;,\};f".".··' ., ....... . 
20. .. .. ..... ............... . .................. . 

~~ ................................................................................................................................. . 

;;l~!!;';;if;i;r2; 

: ::'. ??: .. : . '". :::: ... : ... ~ 
... , ... ," "" .. 

.. · .•• · .••• !\.I.·.· •••.••• ·.···•···••·•··· 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
.. :::.:.: .... ::.:.:. 

) 



)f-----~~ ~) ----- - NAS WHITING I • .:h.D----~SI~T~E-:1"::"6--------------------

Lab Sample Number: 
Site 

Locator 
Collect Date: 

~J~~h~}votATIL~~qo~S..OW...... .•. 
.•... bi s(2.,Chloroethyl Fether> 

:; ••• t~~~~~~~~~~~lnt~ne·<>\ 
• ••• •••• 1;4~Qi enl oi'ci~ehien~./ 

•• : •••••• ·~f-~~~~~~~~fi;t:i:.::~ilpa~~)··.· •• •· •• 
••••••••. ~;~!~~fi~~~{~~~~r.Op~l.~i·n~· ••••••• • .•• 
) Nitrc>beniei'ie.·······.· •. · •• •••.• •• ···· ••• •· ••• ··•·.·· ••...•..•.....••••.. 
........ ~ ~~f~~~~~:nolrt.· •.••••.••••••..•.•.•.. 
·Z.4-"Oiinethylphenol ........... . 
/bis(2';Ch1orOEithoxlmetharie. 

2;4"-01 ehl oropherio{ •..•.• . .. 
.•.. r.2.4~Trichl oroben~ene 
·.·.·.Naphth~l erie./ ....... . 

4~Chloroiiniline·· 
••.• Hexach1oroblitadiEiilii 
. 4-Chloro-3 ... methylphEmol 
>2-Methylilaphthalene 
.•.... Hexach lorocyc 1 opentad i ene 

~;4;6~T"ichloroPhenol . 
·:2;4,5· Ti'.ichloropheilo1 
\ 2~Cn loronaphtha11!ne ... 
.•.•• 2,.NUroilii1 line.· •• · ..•...•. 

>2~:!~~!~~i~~l\~~) •. ·· 
2.6~Dinttrot()11lene 
a-Ni ifoani11ne. . 

!}~i!5~~~!~i~i<; ..•....•......• 
>~I:i~1~~~th!1 !~!ne\E ...... . 
U4'::Ch 1 QfophEiiiyl';'phEi!iy 1 ether 
• Flliorene·< c. .... ..•. . .. 

.•. 4 ... Ni tfoanl Hne . 
4; 6'"01 rJitr()-2 ... fuethylpheno 1 . 

•....•. N::N t trosodi phenyl ami ne. 

·~~~~6~j~~~b~~;~~:ii:l~~~e~ • / 
~~~~:ri~~~~~~~~nQr •.•••••••••••.•.•.•.•.... 

·.j.·.·:.~t-r~~~~ttfprith~l.~t.~· •••••••••• • ••• ·· ...........•.....•..... 

GROUNDWATER -- SEMIVOLATILES -- REPORT NO. 10500 

VALUE 

90226004 
WHITING 
WHF16-1 

16-NOV-93 
QUAL UNITS DL 

10 U 
10 U 
10 U 
10 U 
IOU .. 
10 U 
10 U 
10 (j 

.. IOU 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
25 U 
10 U 
25 U 
10 U 
10 U 
10 U 
25 U 
10 U 
25 UJ 
25 UJ 
10 U 
10 U 

. 10 U 
10 U 
10 U 
25 UJ 
25 U 
10 U 
10 U 
10 U 
25 (j 
10 U 
IOU· 
10 U 

·10 U 

ug/1 10 
ug/l 10 
ug/1 10 
iJg/l 10 
ug/1 10 
ug/1 10 
ug/l ....•....•.••... 10 

ug/1 . 10 ug/l .............. 10 

ug/l 10 
ug/l. 10 
ug/1· 10 
ug/1 10 
ug/1 10 
ug/1 10 
ug/l 10 
ug/1 10 
ug/1 10 
ug/l 10 
ug/1 10 
ug/1 10 
ug/1 10 
ug/l 10 
ug/l 10 
ug/1 10 
ug/1 25 
ug/1 10 
ug/1 25 
ug/1 10 
ug/1 10 
ug/l 10 
ug/1 25 
ug/l .. 10 
ug/1 25 
ug/l. 25 
ug/l 10 
ug/1 10 
ug/l 10 
ug/l 10 
ug/l 10 
ug/l 25 
ug/1 25 
ug/l 10 
ug/1 10 
ug/l 10 
ug/1 25 
ug/1 10 
ug/l 10 
ug/1 10 
ug/110 

90214002 
WHITING 
WHF16-2 

24-NOV-93 
VALUE QUAL UNITS 

10 U 
10 UJ 
10 U 
10 UJ 
10 UJ 
10 UJ 
10 U 
10 UJ 
10 U 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
10 U 
10 U 
10 UJ 
10 U 
10 UJ 
10 UJ 
10 U 
10 UJ 
10 U 
10 UJ 
10 UJ 
10 U 
25 U 
10 UJ 
25 UJ 
10 UJ 
10 UJ 
10 UJ 
25 UJ 
10 UJ 
25 UJ 
25 U 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
10 UJ 
25 UJ 
25 UJ 
10 UJ 
10 UJ 
10 UJ 
25 U 
10 UJ 
10 UJ 
10 UJ 
10 UJ 

ug/l 
ug/1 
ug/1 
ug/1 
ug/l 
ug/l 
ug/l 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/l 
ug/l 
ug/1 
ug/l 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/l 
ug/l 
ug/1 
ug/1 
ug/1 
ug/1 

DL 

90272002 
WHITING 

WHF16-2B 
06-0EC-93 

VALUE QUAL UNITS 
••• « • 

. .... ::::..... '," ..... :- .. : ..... :. 

DL 

1 0 · .•••• · ••..•.•.••• · .•.•.....•.•. · .•.• · .•. •.·•• ••. 11· ••. DOi ..•. · •.•. ·ull.· ••. ·.•• . .. u9/1< . .. . .... ·10 
10.·. ..····ug/l<lll 
~giIgaiJ\JIF . .10 

~ g·lO U •. · •.•. ·• •.••.•••..••.••. ~u •. ·.··~g.· •• ~/.·.jl·................................................ ..H ~ g ••..•..•..••.••.•.••.•••.•.•.••.•...•.•••.•.•.••.•.•.•.•.•••.••..•••.••.••.•.•.•••..•••.•..•.••..••.. 1.fl ••••. ~OO .••... • •••••.•• ~UU .• ·· ..•••• · .••••••.• · .• ·..>·lll 10i:t~ 
~ g... .}igU\ . ·····1 [j 

l~!;~!im~\;;,!i 
l0.\.Hlg:~J .>XIO 

tg/)10·U· ..>t~ 
10.·· .• • ..• ··:·10. U· •.•.•• ··:<.10. 
10.<·.l<f U ..• ..1

1
°
0 
.•. 

10· ··lOU 
10 ·· . .lOU ... <10 
10 <lOu ··<10 
10 .. ·...<1 (LU.··· •· •.••. lJg/l. .·}lO 
10·· >l~a. .·.· ... ···.·· .. ·to 

2~5~ .•••.•. · ..••. · •.. ··.· •.•.••. ·.··.·<10 u··.· ...)~~ .••.•••.•.••.• 25 u····· .•• :/25 
10 ....•...•.•.•••••••••••••.•.••.•••....••••••••...•......••..•. 1100···· •..• · •• ·.UU· ••.• • ••.•. · .•. · •.••. ··...>10 10...........<10 
1 (f<.)f(}O .?;.~~ 

ml~i!jif!~;f)lI 
~ ~i</iI~~«tig/l·>l 0 

11'···· ~ilLil!j;)~I~t;·······l! 
10·· lOU ugll . 10 
10. 
10.· 
25 
10 
10 . 
l() • 
10 

n~~L ··i~ 
.·ug/l·· .. ··• . 25 
ug/1. .. 10 
ug/1. 10 
u9l1·· ... ·10 

.. ug/1·· ··10 

90272001 
WHITING 

WHF16-2C 
06-DEC-93 

VALUE QUAL UNITS 

10 UJ 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
25 U 
10 U 
25 U 
10 U 
10 U 
10 U 
25 U 
10 U 
25 UJ 
25 UJ 
10 U 
10 U 
10 U 
10 U 
10 U 
25 UJ 
25 U 
10 U 
10 U 
10 U 
25 UJ 
10 U 
10 U 
10 U 
10 U 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/l 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/l 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/l 
ug/1 
ug/l 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 

)1--

DL 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
1m 
la:' 
IIf 
10::: 
Hi'! 
25" 
10 
25' 
10 
10 
10 
25 
10 
25 
25 
10 
10 
10 
10 
10 
25 
25 
10 
10 
10 
25 
10 
10 
10 
10 



NAS WHITING FIELD -- SITE 16 
GROUNDWATER -- SEMIVOLATILES -- REPORT NO. 10500 

Lab Sample Number: 90226004 90214002 90272001 
Site WHITING WHITING WHITING 

Locator WHF16-1 WHF16-2 WHF16-2C 
Collect Date: 16-NOV-93 24-NOV-93 06-DEC-93 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL DL VALUE QUAL UNITS DL 

10 U ug/l 10 10 UJ ug/l 10 U ug/l 10 
10 U ug/l 10 10 UJ ug/l 10 U ug/l 10 
10 U iJg/l 10 10 UJ ug/l 10 U ug/l 10 
10 U ug/l 10 10 UJ ug/l 10 U ug/l 10 
10 U ug/l 10 10 UJ ug/l 10 U ug/l 10 
10 U ug/l 10 10 UJ ug/l 10 U ug/l 10 
10 U ug/l 10 10 UJ ug/l 10 U ug/l 10 
10 U ug/l 10 10 UJ ug/l 10 U ug/l 10 
10 U ug/l 10 10 UJ ug/l 10 U ug/l 10 
10 U ug/1 10 10 UJ ug/l 10 U ug/l 10 
IOU ug/l 10 10 UJ ug/l 10 U ug/l 10 
10 U ug/l 10 10 UJ ug/l 10 U ug/l 10 
10 U . ug/l 10 10 UJ ug/l 10 U ug/l 10 
10 U ugl1 10 10 UJ ug/l 10 U ug/l 10 

) 
" 

,) 



) 
Lab Sample Number: 

'" ", ...... .', 

CLPSEMlvOlAjllES90~SO\il 
. phenol ... ..... .......... .. 

bi s(2,.Chloroethil) ether 
Z;'Ch1oropheno 1 ••• . .. 
1;3;;'Oich1()r(jbenzene 
1.4 .. 01 ch 1 orobenieile .. 

Site 
Locator 

Collect Date: 

1;Z;;;Dich1orciberiiene> ... . 
>Z"Methy1 phenol·.·.·.··· ... . 

..... 2 .2~oxybis(1.;,Ch19r:opropane) 
4-'Methy1 phenol ........•. ·.· .. · •....•..•.....•.. 

.... ~;;'Nt troso~di ~n.;.pi'opylatni rie 

. Hexach1ciroethane . 
•.... Nitrobenzene 

..•. lsophor6ne . 
,:2,.~itrophenol . .... 

2.4,.Oimethy1 phen61< • 
. bJs(2.,;Chloroethoxy) methane 

2.4'"Ojchlorophen()F ..... . 
···· •.• 1.2. 4":Trl chl orobenzene. 

iNaphtha1ene .. 
4-Ch1oroaniline 
Hexachlorobutadlene . 

.A-Ch loro,.3~i'nethy 1pheno 1··· 
.... 2~Methyli\aphtha 1 ena ....•...•..•.... 

Hexilch lorocyc1 opimtad1ene 
.. 2;4~ 6;' Tri ch 1 oropheno 1 ... 

.2 ;4. 5-T ri ch 1 oropheno 1 
... · •• Z-:Ch loronaphthill erie 

2,.NI troc1f1ill fie. . 
Oi~thylphthalat:e ..... 
Aceilaphthylane ..•.••.... 

<~r~j~~~!~rn~!~e~~ ••.••••.••.•..••• 
••••••• ••. ~i~~.~!~l~!~g~e~ol •••••• • ••••• · ••••••• • •••••••••... 

••· •• !.··~}·!~!~r~t~!~!~:n~ •••••••••••••• · •••••••••• · •••.•.. 
~j~~!~~~~g~Tlyl-ph:~ny.1~t.her. 

90225001 

VALUE 

WHITING 
WHFI6-3B 
15-NOV-93 
QUAL UNITS 

10 U ug!1 
10 U ug/1 
IOU ug/l 
10 U ug/1 
10 U ug/1 
10 U ug/1 

.10 U ug!1 
10 U ug!1 
10 U ug/1 
10 V ug/l 
10 U ug/1 
10 U ug/1 

. 10 U ug!1 
10 U •. ug/1 
lOU ug/1 
10 V ug/1 
10 U ug!1 
10 V ug/1 
10 U ug!1 
10 U ug!1 
10 U ug/1 
10 V ug!1 
10 U .. ug/1 
10 V ug/1 
10 U ug!1 
25 U ug/1 
10 V ug/l 
25 U ug/1 
10 V ug/1 
10 V ug/1 

.10 U • ug/l 
25 V . ug/1 

··.····10 U ug!l 
>25VJ .. ug/1 

•·· ••• · •.•• ·.25UJ ugll 
······.·10·V· ug/1 

·10U ug/l 
·.·.i 10.U ug/1 

··.io U .. ug/l 
.. ·10U <iJg/l 

NAS WHIT ING -';;R~----::"S~IT:o'l!E~16:---------------------) 
GROUNDWATER -- SEMIVOLA ___ -- REPORT NO. 10500 . 

DL VALUE 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
25 
10 
25 
10 
10 
10 
25 
10 
25 
25 . ··10 

. 10 
···10 
10 

.. 10 

90221002 
WHITI NG 

WHFI6-3C 
12-NOV-93 
QUAL UNITS 

10 U ug!1 
10 U ug!1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 UJ ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug!1 
25 U ug/1 
10 U ug/1 
25 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/l 
25 U ug/1 
10 U ug/l 
25 UJ ug/1 
25 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 

DL VALUE 

90220001 
WHITING 

WHF16-30 
ll-NOV-93 
QUAL UNITS 

.: ::.:.:"::::".::;:"::>".;;.:;:":::.;".-: 

OL 

t!S!gH~!ifi !! 
!i.·.·· .• • .•• ·•• •••.• ·.·l!~ •· •••.•.. ~:g:~/;.I ...• ~ .11 
~~ •.•. ><}g~J .... ·····10 

10..10U.f~~a>j~ 
10?lQU.ug/l·················· 10 

~ ~.....tga> ~~~r ....••.....•.....•.......•..........••.....••••..•••.....••......•...........•...•.•....•...•••....•••......• · .. · .. ·.· .• ·•· •. ·· •.. · ... · ..•.•.•.. il1 .. ~~·· . 
10 .• Ht.U ••..•.•.••••.•.•.••••••..•••••••.•.••.•••.••••••••••••••..•.•..•.•...•.••••..•• uuuu.·~9g·.~fl .•.• ·.~~· •.•• · •••••.••. ~ g ..•..•.•.•... : .•.••....•.•..•.••.••..•.•..••....•.•...• •. ·.··.1

1
g
0

··.·.·.·.·. tlV·........... . ........ ug·/.1.· 
10 ...•• .)t~ 
10· ••• ·\~ga ··.·.··.u9l1 ... ···10 

~ ~ •.•..•.•..• ··.· •..• ·•·•· •• · •• ·i 6.·. u·····.··· •••• : •• ~~~·i ••• : ••••••••••••..••.•.•••.••••• ···t ~ 
~ ~f. ••. ···~li .• ·.~ .••.••.•• ·.......i "'flY/·ll 

~~.......... ·.•.•.·•· •.• ·•• .• • •• ••••••·.•.•· •.. ~u·.·~9g· .. I.~/·.·· •.•.• ~1.·.··.·.· .••.• •.·• .. ···.·.• .• ·.· .•.•. · •.. •.· •. /~~. 10.i~&(~. . ......... ·10 

2
1
5
0

.... •.•••••.• ..25.li •.••..•...•...•.•.. uu.9gll· .•. 11· ..•• · .•. ·.................. ............ g ../.1QU •..•. ·.10 

ii;IiI~:1111>ii·~!W~:/jl 
! !'/!~!110' ••. 1. !V·· •• :·;·:~m!.,il! 
10 <ug{l) ·10 

VALUE 

90220002 
WHITING 

WHF16-3DA 
ll-NOV-93 
QUAL UNITS 

10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 UJ 
10 V 
10 U 
10 U 
10 V 
10 U 
10 U 
10 U 
10 V 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 V 
25 V 
10 V 
25 V 
10 U 
10 U 
10 U 
25 V 
10 U 
25 U 
25 U 
10 U 
10 U 
10 U 
10 U 
10 U 

ug/1 
ug/1 
ug!1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/l 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/l 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/l 
ug/l 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 

DL 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

. 10 
10 
10 
10 
10 
10 
25 
10 
25 
10 
10 
10 
25 
10 
25 
25 
10 
10 
10 
10 
10 



Lab Sample Number: 
Site 

Locator 
Collect Date: 

VALUE 

90225001 
WHITING 

WHFl6-36 
15-NOV-93 
QUAL UNITS 

······25 uj 
25 U 

................ 10 U 

]g ~ 
.... ··25 UJ 

.... / .. ' ... ,' ,.,10.U 

... /,,',.,.,. '·":·":<10 U 
........... , 10 U 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
lig/1 
ug/1 
lig/l 
ug/1 
ug/1 
ug/1 
ug/l 
ug/1 
ug/1 
ug/l 
ug/1 
ug/l 
ug/1 
ug/l 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 

10 U 
..... 10 U 

.. ,·.10 U 
10 U 
IOU 
10 U 
10 U 

; 10 U 
10 UJ 

10 U 
10 U 
10 U 
10 U 
·10 U 

'10 U 

NAS WHITING FIELD -- SITE 16 
GROUNDWATER -- SEMIVOLATILES -- REPORT NO. 10500 

DL VALUE 

25 
25 
10 

.. 10 
10 

···25 
10 
10 
10 
10 .... .. 10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
Hi 
10 

90221002 
WHITING 

WHFl6-3C 
12-NOV-93 
QUAL UNITS 

25 UJ ug/1 
25 UJ ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
25 U ug/l 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 

DL 

90220001 
WHITING 

WHFlS-3D 
ll-NOV-93 

VALUE QUAL UNITS DL 

..........•..................... ' .................. , ...................................................... 

AS ESTIMATED 

) 

90220002 
WHITING 

WHFlS-3DA 
ll-NOV-93 

VALUE QUAL UNITS DL 

25 UJ ug/1 25 
25 UJ ug/1 25 
10 U ug/1 10 
10 U ug/1 10 
10 U ug/1 10 
25 U ug/1 25 
10 U ug/1 10 
10 U ug/1 10 
10 U ug/1 10 
10 U ug/1 10 
10 U ug/1 10 
10 U . ug/l 10 
10 U ug/1 10 
10 U ug/1 10 
10 U ug/1 10 
10 U ug/1 10 
10 U ug/1 10 
10 U ug/1 10 
10 U ug/1 10 
10 U ug/1 10 
10 U ug/1 10 
10 U ug/1 10 
10 U ug/1 10 
10 U ug/1 10 

) 



----------, ~~--------------------------------------~N~A~S~W~H~IT~I~NG ,~~D----S~I~T~E~1~6--------------------------------------­
GROUNDWATER -- SEMIVOLATILES -- REPORT NO. 10500 

Lab Sample Number: 
Site 

Locator 
Collect Date: 

."<:'::' :;·'::':::<.:::.··i··:~:: ","?<:; ·~::-':L>:~::::::::::::.:<:~: ", ,":::::- :::':::.::: 

~t~.····S·~~·t·V6J~t.I.LtS.····~6~s·~W·.· •................. 
jmm~;idZ;~.~t",; •. ·· •• ·.··· .. 

.·.·····.I .• 4.:0ichlol'obeniene.·. 
•.. ··.·.1.2~Di chlorobenzen~ 

2:'Methylphenal.·· .•..• · ••. · ••• ·. . ..... '.' 
.••.... 2; 2 ~o)(ybiii ( 1 ,.Chlgrqpropane 1. 

4-:-Methy] phenol < .......•..••... ..... . .... ...•. . 
N.;.Nitroso .. di"o"pi'opy1aiitine 

•..... Hexclch10l'oethime . . 
> Nitrobenzene ... 

I sophorone .. 
2-Ni tropheilo 1 . . . 
Z;4~DlmethyJ phenol ..... 
b i Ii( 2 -Ch 1 oroetho)(y 1 methane 

'2,4':01 chlorophenol' .... .. 
hi! ;4'"ld enl oroberizene 

. Naphthal ene ........•.•........ 
>4"-Ch 1 orpan i 1 i ne<. . 

... ·Jiexach 1 cirobutadi ene .•.. . ..• 
.·4-Ch 1 oro"3;,methy 1 phenci 1 

2-Methylnaphthalene 
.... Hexach 1 orocyc 1 opentadl ene 

2;4.6:-Trichloropheno1 
2.4.~;'Tri(;hlciropheno1 

,i ~:~N ~~~~(Vr~~~ 10n~ 
<Oiilletllyl·plltMlafe.··•. 

ACeOaphthy1eiie .... 
· .•• 2;.6"'01 hitrotilluene·· 
<g"-Nifroaiiiliiii{.··<.· .... 
)\Meri~phth~iii;!.? ...• 
\·.·.~;4:'DI.il1trophetl61·.·.· 
·~.;:m ttophenoL 

··· .• ·Olbenziiftifiio·.· .. ·•••·•··••··•·•••.••• •. ·.·•····· Z;4';DI nltrato luena ..... 
<[)j~thylphthalat~·.·.··.···· •. ·.· .. ' 
·.4'-.ChlcirohenT;;'hen . 1 ether nuoh:irie~X\,.)I.. . '.' ..... . 

VALUE 

90226001 
WHITING 

WHF16-4B 
16-NOV-93 
QUAL UNITS 

10 U ug/l 
10 U ug/1 
10 0 ug/l 
10 U ug/l 
10 U ug!1 

.' IOU ug/1 
10 U ug/l 
10 U ug/1 
10 U ug/l 
10 U ug/l 
IOU . ug/l 
10 U og/l 
10 U ug/l 
IOU Lig/l 
IOU ug/l 
10 U ug/1 
10 U ug/1 
10 U ug/l 
IOU ug!1 
10 U . ug!1 
10 U ug/l 
10 U ug/1 
10 U ug/1 
10 U ug/l 
10 U ug/1 
25 U ug/l 
10 U ug/l 
25 U ug/1 
10 U ug!1 
10 U ug/1 
.10 U ug/1 
25U ug/l 
10 U ug/1 
25 UJ ug/1 
25 UJ ugl1 
10 U ug/1 
10 U ug/l 

.10 U ug/1 

.. 10 U ug/1 
lOU ug/1 

DL 

. 10 
10 
10 
10 
10 
10 
10 
10 
Hi 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
25 
10 
25 
10 
10 
10 
25 
10 
25 
25 
10 
10 
10 
Hi 
10 

VALUE 

90226002 
WHITING 

WHF16-4BA 
16-NOV-93 
QUAL UNITS 

10 U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/1 
10 U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/1 
10 U ug/l 
10 U ug/l 
25 U ug/l 
10 U ug/l 
25 U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/l 
25 U ug/l 
10 U ug/1 
25 UJ ug/l 
25 UJ ug/1 
10 U ug/l 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 

DL 

90226003 
WHITING 

WHFI6-4CD 
16-NOV-93 

VALUE QUAL UNITS 
.................. : ........... :- ..... . 

. :::; :::::: :;;::::~;::;:;:~~: .:~~:~:: :':.::~' 
... ..... : ........... : ...... . 

DL 

/\id~ '.' .............. "'/l' .............................. . 
10 .. .... . .... ...... . ....•.••.....•.•....•....•••.•... · .... ·.uugg .. / .... l. ..••. >.10 
~~ ·)tg~<i·tg· 
10. "<1 ifU ......................................................... ~u •• ~g.· •. ~/ •. · •. · .•• ll ... • .•.•... · •... ·.. .·.·•·· •.•• 10 
~ ~." .•..••••••••••••••••••••.•••• ~ ~ •••• ~ .' •.... 'U9/l}< f~ 
10<.· •.•.••.•.... · .•• · •.•.•.•..•. • ... • ..• ·.1100··· •. ·· ... U

U
.·.·>i.l9/J.·<> 10 

10·u9lr·<10 

10 ">10U •.•.•.•.••....•.•.••.•.••..••...••••.•.••.••••.•..•.••.•• · ••.•••. · .•. · .. uuu· .•. g~I.2.·.· .• ·.1.1 ..... · .•.. • •• · •• ··i)lO 10 .•••.•..••••..•.••.•••..•.••.•••••.••••.•••...••...•...•• 1
1
0
0 

.. ··.• .•.. ··.U
U 
.•.•. · .................... 10 

1()' ·.•••••·• •• ·.·:10 

~g ... Llg~.~~H .. · ..••. · •.•.••.•. · .. · •.•••. i.·.·· .•. · .•.••. · ...••.••. · •. · •• • •. ·.· •. • .•.•. tl· go.' 
10\10Uugll 

~ ~ ...... ' .. ' .•••••• · ••••• ··· •••• ·.·lg .•• ·.~ ...•• ·•···· ••••• · •. ··~~~.l· ... · .. · ........ · .... ·.· ........ ·.t·~· 
10...10 U 'u911>10 
10 ·····\tOllug/li·l0 
10 ······(1 O>ijlig/l"t 1 0 

t gi<igm .•••••••••..•••...•..•...•.••. u.uu •. ·.~g/II ...• ~l.·...i< 1 g 
10'< (1~U>10 
10'· .' ....• 10·1I·.··· .. ug/l· •••• •·•••• •••• ·.l0 
10 il0U ..ug/F.JO 
10<~~.a >.ug/t<10 

!! ········l~:a;; ~l .. ·.·~: .•. ~gg~/ •. ·.·.lll .• · •.•. ·; •.•. ; .. ;..:.~;I~ 
10 .• ·.i •.. ·JOU1~ 

~~ ...........:~g~\ <~~~F> ........ i~~ 
li·?i(.tl1;;I~ljli .·ll 
~g.· ••.•.• ··../l~~ /t~ 
~ ~ .•..•• ·.<lg ~ .• .••.••.••. ·• ••. ·• .•. •.· .•. ·•• .• · .••. · ..••.. ·~ujg· .·~/.··.~1· •.•.....•.•..••.••...•.•.............•• t ~ 10 .···to.\) '<10 

90225002 
WHITING 

WHF16-4D 
15-NOV-93 

VALUE QUAL UNITS 

10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/l 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/1 
10 U ug/1 
10 U ug/l 
10 U ug/1 
10 U ug/l 
10 U ug/1 
10 U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/1 
10 U ug/l 
26 U ug/1 
10 U ug/l 
26 U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/1 
26 U ug/1 
10 U ug/l 
26 UJ ug/l 
26 UJ ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/l 

)~-

DL 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
1 O"~ 
1 O;~ 
lOX 
1 !Yl' 
10;' 
261 
10' 
26' " 

10 
10 
10 
26 
10 
26 
26 
10 
10 
10 
10 
10 



Lab Sample Number: 90226001 
Site WHITING 

Locator WHFl6-4B 
Coll ect Date: 16-NOV-93 

VALUE QUAL UNITS 

4..:Nittoani Hne ........ 25 UJ ug/l 
.. 4~6~DJnl1:ro":2":ll1ethyl phenol 25 U ug/l 

.. N;.NitrcjsCidi phenyl arili he .. 10 U ug/l 
4~Brornophenyl-phenylether 10 U ug/1 
HEixachloroberiiene· . . 10 U ug/l 

. Pehtach 1 orilphenol 25 U ug/l 
Phenanthrene 10 U ug/1 

. . Ahthracene 10 U ug/1 
.. Carbazole ..•. 10 U ug/l 
... O\-n~butyl phtha late 10 U ug/1 

•.• Fluorant herie . 10 U ug/1 
.···~yrehe ' .. 10 U ug/l 
... Butylbenzylphthalate ... 10 U ug/l 
·3,3,,01 chlorobellzidine 10 U ug/l 
·.·BeriiCi .(al anthracene 10 U ug/1 

Chrysene 10 U ug/l 
bis(2-Ethylhexyl) phthillate 10 U ug/l 
Di~n-:octylphthalate 10 U ug/l 
Bellzii ~ b I f1 uorallthene 10 U ug/l 
Benzei k fl tJoranthene 10 U ug/l 
Berizo(a}pyrerie .. 10 U ug/l 

... Indeno (1,2. 3-cd) pyrene .... 10 U ug/l 
pibenzo(a,h) anthracene . 10 U ug/l 

....•• Benio·(g.h;i) petylene ..•.•.• 10 U ug/l 

... -............... . 
"::.::::<:.:-:: 

:j::::::::::?:~:: ... . ..••..•...•...•...•.••...•... : ..•...•..••.....•...••. ; ...........•.•.••. : ..•.•....•....•••. : .••.•....•.•... ~ ...••.•...•..•... ~.: ..•...... ;: .••...••.•.•....•..•...•. : ..•.. : .•••••.•........ 

:j!~.:~:; 'i:~ ~:( ~:: 

NAS WHITING FIELD -- SITE 16 
GROUNDWATER -- SEMIVOLATILES -- REPORT NO. 10500 

90226002 
WHITING 

WHFl6-4BA 
16-NOV-93 

90226003 
WHITING 

WHFl6-4CD 
16-NOV-93 

DL VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

25 25 UJ ug/l 
25 25 U ug/l 
10 10 U ug/l 
10 10 U ug/1 
10 10 U ug/l 
25 25 U ug/l 
10 10 U ug/l 
10 10 U ug/l 
10 10 U ug/1 
10 10 U ug/l 
10 10 U ug/l 
10 10 U ug/l 
10 10 U ug/l 
10 10 U ug/l 
10 10 U ug/l 
10 10 U ug/l 
10 10 U ug/l 
10 10 U ug/1 
10 10 U ug/l 
10 10 U ug/l 
10 10 U ug/l 
10 10 U ug/l 
10 10 U ug/l 
10 10 U ug/l 

) 

90225002 
WHITING 

WHFl6-4D 
15-NOV-93 

VALUE QUAL UNITS DL 

26 UJ ug/1 26 
26 U ug/l 26 
10 U ug/l 10 
10 U ug/l 10 
10 U ug/l 10 
26 UJ ug/1 26 
10 U ug/l 10 
10 U ug/l 10 
10 U ug/l 10 
10 U ug/l 10 
10 U ug/l 10 
10 U ug/l 10 
10 U ug/l 10 
10 U ug/l 10 
10 U ug/l 10 
10 U ug/l 10 
10 U ug/l 10 
10 UJ ug/l 10 
10 U ug/l 10 
10 U ug/l 10 
10 U ug/l 10 
10 U ug/l 10 
10 U ug/l 10 
10 U ug/1 10 

) 



---'')'l----------~~ ""\ , , NAS WHITING,~~D----~SI~T'="'E~1~6-------------------

Lab Sample Number: 

.. :::':::>'~/:>/::::':y,:::.:::::;::.:;\::~:<;. :;: ,:«.;::. ".. :." 

Site 
Locator 

Collect Date: 

CLP~EMiJolATr{ES9h~sow, " 
'Phenol':::::::::' 

bi~(Z"'Chl(}ro~thH) ~ther 
·2·Ch1orophenol' "':: 

. 1;3;;Dlchlorobenzene 
:','·1;4'"01 chloT'oberizerie' 
····:1.2-01 chlor'obeilzene· 

Z-:,Methy1 phenol .. : ........ :... .. 
2;2"-oxybis{1-Chlbropropane) . 
~~Methy1phenol '.' :' .... , .. ,:: .. 
N·Nitroso~dl:"n~ptopy1ainine 
Hexach 1 oroethane··· 
Nitrobenzene . 
tsophorone . 

:2-Nitrophenol .::: 
< 2,:4-Di~thyl p~enp1.,.,: .... · .. 

·'b!s(Z·Chloi'oethoxy) methane 
2,~F01Chloropheriol ........ ' 
liZ, 4~Trt cli.1cirobenzene 
Naphtha 1 eoEi ....• ' •• ,::.' . 

':4-Chloroanil jnE! .... : 
.:. Hexach 1 Ol'obutadi ene . 
< "4-Ch 1 oro-~·methy 1 phenol' 

?-Methyl~aphthalene·. ':":: •.. : .. 
:<~exllchlorocyclcip¢ritadlene 

2;4;6"'Trii::hlorophenol .. ' 
.·:::.:2.4;5;'Trlch1oi'op~enol'· 

2~Ch 1 orCiriaphthalene ':,:,: 
2;;;Nltroaill li ile ,.: .. ::.:': .... : 
Dlmethyi phtha 1 ate : .. 
Acenaphthy 1 ~ne' '. . .. :,:., 

.,':': 2, 6 .. 01 ni trotCil uene 

"~iliru~~l 
01 bertlcifutan . 

:.2;4~OfnltrCitoliiene 
:.D.1E!thylphthalate : .,. 
·.:·:'4';Cn 1 oropheny 1"pheny1 ether 
'. Fluorene ': .. : .. : 

VALUE 

90236003 
WHITING 
WHF16-5 

17-NOV-93 
QUAL UNITS 

10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/l 
10 U ug/l 
10 U ug/l 
io U ug!l 

'·10 U ug/1 
10 U ug/l 
10 U ug/1 
10 U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/1 
10 U ug/1 
10 U ug/l 
10 U ug/1 
10 U ug/1 
50 U ug/l 
10 U ug/l 
50 U ug/1 
10 U ug/1 

•• 10 U ug/l 
IOU u9/1 
.50 U ug/l 
IOU ug/1 
50 U ug/l 
50 U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/1 

GROUNDWATER -- SEMI VOLATILES -- REPORT NO. 10500 

DL VALUE 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
Hi 
50 
Hi 
50 
10 
10 
10 
50 
10 

.. 50 ' 
50 
10 
10 
10 
10 
10 

RC016004 
WHITING 

16G00101 
19-AUG-96 
QUAL UNITS 

10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/l 
10 U ug/1 
10 U ug/l 
10 U ug/1 
10 U ug/1 
10 U ug/l 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/1 
10 U ug/1 
10 U ug/l 
10 UJ ug/1 
10 U ug/l 
10 U ug/l 
10 U ug/1 
10 U ug/1 
10 U ug/1 
25 U ug/1 
10 U ug/1 
25 U ug/l 
10 U ug/1 
10 U ug/1 
10 U ug/1 
25 UJ ug/l 
10 U ug/l 
25 UJ ug/1 
25 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/l 
10 U ug/1 
10 U ug/l 

DL VALUE 

RB980006 
WHITING 

16G00201 
14-AUG-96 
QUAL UNITS DL 

tgitg~ · ••• · •.. ~~~L·· ······(.1~ 
10>lOUug/l . io 
10<]OU · .• ·ug/1 . .....ll] 

ig-ilg~i~~~}i' ............... ·tg 
1 0::{)1 0 U\ig/l •• · •• ' ••.••..•.• :: ..•... : ••.....•. : .•.. :: ••.•• : .. 1

1
°0. '. igHW .' ug/1' . 

1 ~¥i;;lgjtl\ >;:~!f~,';;!! 
ig.1g~. ug/l-· •••••••.• -••••• ~~ 

~ g:)i .•.•..•.••.••. t
1
g
0
• : .•.•.•.• : •. ~U •.•..•• : ...• : •.•• :... • •... ~~H ..•...... ..< ~ g' 

1 0:::: ••• : •.••.•.• : •.•..• : .•. ~~ .•. ~~?? .•.•.•..•. ~~ ..•...• :: .•.•.•••.•..•• -.: ...•...••.•. : ...• : •...•...•• : •....•..•••••••••.•.••. ]1'· ·~o·· 
10> •· .......•. : ... :.1100 •.......•• : .. Uu' .••..••.....••• . 10::.::::::::. ·.::·.Jo 
10(:> :.rO.u:ug/l·· ............ ·········10 

1
0 

'>10U •••. .;: ..••. --· •.. ~u·· ~g?/·.:.·l~.·.·.· .•. · .• · .•. ·• .••. ·•.·.· .•. · .•. ·.• .•. ·: •. ' .•.•..•.• :........ • ..•.•..••. • .• : •.•.• : .• : •. I1···g
O
··•· i gt' ... :· ... : .... :.: .... ·.:· .. ~I·.·.~.· •.•. • .•. • .•• ~U •. ·.• .••...••.•..•.•.•.••••..• : . 10:> v ·.i.ig/J .. ···/JO 

~~ ••. -/·\Um~~H ...... -•...• ~~ 
~~- ::(·~g.~i .•..••. • ••.•••••.•• ·.~ .• ~g~f...........;U 
ig'/"lg~> // .. ·u9/1 •. ·· _ •.....•..••.• : .•.....•.• : ••. 1

1 
•.. °0 .•. 

10''':::': )?t~~ ·::::::1 <p·O:::-<:: :.::.:::: ugll:·:·" ',:. -

I~·· .•.• ·· .•...•... : ........•.•.•... ~~ .... ~j •••••• ·: •••••• ·.~~~.1 ••••••• •• ••• ••· •• ··· ·•··· •• ······.I·~ 
25:>/:25U .. ug/1 .'. .. ... ····25 
10 ·..)ILUugil· ". ·10 
10 ····--········-·-····10U ......•.••. ug/l>ill 
lo'i!OU)ug/F . -10 

ig'>lg~ '~~H "l~ 

VALUE 

RB98D016 
WHITING 

16G00202 
15-AUG-96 
QUAL UNITS 

10 U ug/l 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/l 
10 U ug/l 
10 U ug/1 
10 U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/1 
10 U ug/l 
10 U ug/l 
10 U ug/1 
10 U ug/1 
1 J ug/1 

10 U ug/l 
10 U ug/l 
10 U ug/1 
10 U ug/1 
10 U ug/l 
10 U ug/1 
25 U ug/l 
10 U ug/l 
25 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
25 U ug/1 
10 U ug/1 
25 UJ ug/l 
25 U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/1 
10 U ug/1 

)---

DL 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
lQ-~i 
10''; 
10:-'> 
10ir 
lot 
10;'2 
25" 
10i~ 

25 
10 
10 
10 
25 
10 
25 
25 
10 
10 
10 
10 
10 

'" 



Lab Sample Number: 
Site 

Locator 
Collect Date: 

t~i!iim*~m~l~liti· 
••••••••• ~!~t~~.~f~~.~~h¢~~l •••••.•••• ··•·•••···••··••········· .... Phenanthrene" .... 
• ··Arithracenli{> 

Carbaz(jl iii . 
i Of~n"butyl phthalate 
. ". Fluorai'ithehe ........ . 

Pyrene .... 
·.Butyl benzyl phthcil ate 
... 3,3~Djchlorobenzidlne' 

Benia (a)anthrac:etie 
Chrysene . .. . 
bis(2,-Ethylheicyl) phthalate 

...•.. Di ,.n~octyl phthal ~te 
•••.•.• Benzo iii! fl uoranthene 

B!:!rizo .. k .fl u()ranthene 
Benzo. a pyrene .• .' 

"IridE!ncf (1 ;2;3~cd)" pyrene 
••. Dlbento>(a,h) anthracene. 
> Beriza (9.h,l) peryhihe 

....................................... ", . 
. ............. /.: .. 

VALUE 

90236003 
WHITING 
WHF16-5 

17-NOV-93 
QUAL UNITS 

50U ug/l 
50 U ug!1 
10 U ug/l 
10 U ug/1 

.10U ug/1 
sou ug/l 
IOU ug/l 
10 U ug/l 

10UJ tig/l 
10 U ug/l 
10 U ug/1 
10 U ug/1 
20 U ug/1 
10 U ug/l 
10 U ug/l 
2 J ug/l 

10 U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/1 
10 U ug/l 
10 U ug/1 
10 U ug/1 

NAS WHITING FIELD -- SITE 16 
GROUNDWATER -- SEMIVOLATILES -- REPORT NO. 10500 

RC016004 
WHITING 

16GOOI01 
19-AUG-96 

DL VALUE QUAL UNITS 

50 25 UJ ug/l 
50 25 UJ ug/l 
10 10 U ug/l 
10 10 U ug/l 

.'.10 10 U ug/l 
50 25 UJ ug/l 
10 10 U ug/l 
10 10 U ug/l 

10 U ug/l 
10 10 U ug/l 
Hi 10 U ug/l 
10 10 U ug/l 
10 10 U ug/l 
20 10 UJ ug/l 
10 10 U ug/l 
10 10 U ug/l 
10 10 U ug/l 
10 10 U ug/l 
10 10 U ug/l 
10 10 U ug/l 
10 10 U ug/l 
10 10 U ug/l 
10 10 U ug/l 

. 10 10 U ug/l 

) 

DL 

RB980006 
WHITING 

16G00201 
14-AUG-96 

VALUE QUAL UNITS DL 

2
255 .•••.•••..•...•.••..•..•••.•.....•.•.•.••.••.•••. 2

Z
•sS.UuJJ· .. • .• ·.u9IF. .25 

.· ...••. · •.•.. · •.•.••. uugg//· •.. )1 .•••. · •.••.•.• · ..••• · •.•..•.••. ·•.•••.. .•• ... 25 10?·lQ.u···.· ..•• • •.••••.• ·l~· 

t g··4gS •...•. • ..•..•. · •.•.•. · .. •.· .•. ~u •. ·• ~g···.~/.·.· ... 11·.·· •• · •.•. ·• •.•. ·.••.• .•. • ••.. • .•. • ••.•••...••••.•......•••.••.......... 21 05' 25"· •• ··i.·.·.( .• 25.· .. U~··.·. 
10 . • .• • •• ••• ••• 10U ···ug/1·· .••• < io 
10·1 () U ..uugg// •• ·.·.·.11·.·· •..•. · .• •.· .•..•.• •.·•.· •.•.•.••.•••.••••.•.•....•••....•.•.•..••. 1100 ... 10 ..•• ·· ••• • ••• 100. 
10>il0 ILug/F10 

}g ig S ~~n/lg 
10. 10 U ug/l '10 

10 ig.~J ~ggH .••. ·•· ..• ·..>10 
~~10 U ugll<it~ 
ig ... ·j~~~~H.J~ 
10 •• ·.·· .... · ..•..• ·.lcFO· ·ug/l ••.••.•..••••. · •••••••. 10 

~g. ···.·lg~· •.•. · .•••.•. · •. ~u· ~gJ/· .••.• ~l· .••.•. • .••. • •••.•..• ·..J~ 10>10u </{O 
10 ' .. ················10.U>u9/1>:\10 
10 · •• ••••• •• • •• • ••. lOU . ·· •. uglt •••••. <....10 ::": ... ::: .. ;::,:;':::::::;"::"::-::': ", :" ..... -:::.: ....... : ....•. .: .. -: ......... . 

;",~,I;I ••...• i:))l~ffr:;~i;[ 

RB980016 
WHITING 

16G00202 
15-AUG-96 

VALUE QUAL UNITS DL 

25 UJ ug/1 25 
25 UJ ug/l 25 
10 U ug/1 10 
10 U ug/1 10 
10 U ug/1 10 
25 UJ ug/1 25 
10 U ug/1 10 
10 U ug/1 10 
10 U ug/1 10 
10 U ug/1 10 
10 U ug/1 10 
10 U ug/1 10 
10 U ug/1 10 
10 UJ ug/1 10 
10 U ug/1 10 
10 U ug/1 10 
1 J ug/1 10 

10 U ug/l 10 
10 U ug/1 10 
10 U ug/1 10 
10 U ug/1 10 
10 U ug/1 10 
10 U ug/1 10 
10 U ug/l 10 

) 



-:)J-----~= NAS WHITING JD -- SITE 16 
GROUNDWATER -- SEMIVOLAHLES -- REPORT NO. 

Lab Sample Number: 

........ >.. . ...... . ..... . 

ct;'~~iVOlA iI 'ES9;-S~ . . Phenol> . ... ••.. • .•....•.•....... 
•.•.. ili s (Z:"Ch 1 oroethy l}ether 

Site 
Locator 

Collect Date: 

2,",Chlorophenal . . .... 
1;3 .. Diehlorobenlene 

< h4~ OJ cttl orobeniene 
1;2;.;01 enl orobeniiine 

'Z'::Methyl phenol .. . . •.. ,'. 
..... , 2. 2-oxybi s( l-Chl aropropane) 
4~Methylphenol 

,'N;;NI tr()so~di -'n-propyl ami ne 
"'Hexachloroethane . . 
'.' '. Nt t robenzene 
'l$ophorone 
. 'Z-Nitropheno 1 
>2.4-'Dlmethyl phenol 
' .. bis(Z:"Chloroethoxy) methane 
"2,4-0Ichlorophenol .. 

1,2. 4:..t rl eh 1 orobElOzene 
,Naphthalene'., .. 
.. 4-Chloroanil ine 
<··'Hexachlor'obutadie~e 

4 .. ChlCJro~3-methYlphenoJ ..... , .• ,' 
2~",ethyl naPhtha 1 ene •. 
Hexach 1 orocyc 1 opentadl erie .' 

".". 2i4.6~trichlorop~el101 .... Z; 4. 5..;Tr'l(:h 1 or'opheno 1 
}Z:--Ghl ~rcinap.hthil.J .• eriei 
>:Z;'.Nltt<iani 11 nee 
..tHrijeiijYl phth"late .. 
··.AeenaphtM1 e~e .•......•... 

}~±~i~lb!~rn~!u~ne' 
Adenapntfiime •....••. , • 

>~iA:"Olnl tropnenQl 
4;o~iJr.ophen()1·.,. 
Djbeniofuran ..... 

>2;4':'Oinilrotoluene ..... 
Diiithyl phtha late •.. .< 

.4'-Chlorophenyl :,phel1Y 1 ether'" 
..Fl Uorene.. ... ....... .'... ' ..... 

VALUE 

RB980017 
WHITING 

16G00203 
15-AUG-96 
QUAL UNITS 

5 J 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 UJ 
10 U 
10 U 
10 U 
10 U 
io U 
25 U 
10 U 
25 U 
10 U 
10 U 
10 U 
Z5 UJ 
10 U 
Z5 UJ 
25 U 
10 U 
10 U 
10 U 
10 U 
10 U 

ug!1 
ug/l 
ug!1 
ug/l 
ug/1 
ug/l 
ug/1 
ug/1 
ug/l 
ug/l 
ug/l 
ug/l 
ug/1 
ug/l 
ug/1 
ug/1 
ug/l 
ug/1 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/1 
ug/l 
ug/l 
ug/l 
ug/l 
ug/1 
ug/l 
ug/l 
.ug/1 
ug/l 
ug/l 
ugH 
ug/1 

DL 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
25 
10 
25 
10 
10 
10 
25 
10 
25 
25 
10 
10 
10 
10 
.10. 

VALUE 

RC016005 
WHITING 

l6G00301 
20-AUG-96 
QUAL UNITS 

10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 UJ 
10 U 
10 U 
10 U 
10 U 
10 U 
25 U 
10 U 
25 U 
10 U 
10 U 
10 U 
25 UJ 
10 U 
25 UJ 
25 U 
10 U 
10 U 
10 U 
10 U 
10 U 

ug/l 
ug/1 
ug/l 
ug/1 
ug/l 
ug/l 
ug/1 
ug/1 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/1 
ug/1 
ug/l 
ug/1 
ug/1 
ug/1 
ug/l 
ug/l 
ug/l 
ug/1 
ug/l 
ug/1 
ug/1 
ug/l 
ug/1 
ug/l 
ug/1 
ug/l 
ug/l 
ug/l 
ug/l 
ug/1 
ug/l 
ug/1 
ug/l 
ug/1 
ug/l 

DL 

10500 

RC016006 
WHITING 

16G00302 
20-AUG-96 

VALUE QUAL UNITS DL VALUE 

RC016008 
WHITING 

16G00303 
21-AUG-96 
QUAL UNITS 

10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
25 U 
10 U 
25 U 
10 U 
10 U 
10 U 
25 U 
10 U 
25 U 
25 U 
10 U 
10 U 
10 U 
10 U 
10 U 

ug/l 
ug/1 
ug/l 
ug/l 
ug/1 
ug/1 
ug/l 
ug/l 
ug/l 
ug/1 
ug/l 
ug/l 
ug/1 
ug/1 
ug/l 
ug/l 
ug/l 
ug/l 
ug/1 
ug/1 
ug/l 
ug/l 
ug/l 
ug/1 
ug/1 
ug/1 
ug/1 
ug/l 
ug/1 
ug/l 
ug/l 
ug/1 
ug/1 
ug/l 
ug/l 
ug/1 
ug/1 
ug/l 
ug/1 
ug/l 

) 

DL 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10. 
10 
10 
10. 
1(J'. 
1(1 
10: 

~~: 
10 
25 
10 
10 
10 
25 
10 
2.5 
25 
10 
10 
10 
10 
10 



Lab Sample Number: 
Site 

Locator 
Collect Date: 

RB980017 
WHITING 

16G00203 
15-AUG-96 

NAS WHITING FIELD -- SITE 16 
GROUNDWATER -- SEMIVOLATILES -- REPORT NO. 10500 

RC016005 
WHITING 

16G00301 
20-AUG-96 

RC016006 
WHITING 

16G00302 
20-AUG-96 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL VALUE QUAL UNITS 

. >-: ... :..... .'... ." 
..... ::.:::: ..... '; ... :: ....... : ... : .... : ..... 

25 UJug/l 
25 UJ ug/1 
10 Uug/1 
10 U ··og/l 

.10U ug/l 
25 UJ ug/l 

. 10 U ug/1 
10Uug/1 

·<10U·· ug/1 

>/t~ ~. ~~/~ 
·· .. ··.·10 U·· ····ug/1 

10 U . ug/l 
10UJ .ug/1 10 U ... . ug/1 
10 U. ug/1 
10 U·· ug/1 
10 U ug/1 
IOU ug/1 

.10 U ug/1 
··10 U ug/l 

10 U ug/l 
10 U ·ug/1 
JO U ug/l 

~ll!;i/;!i(iif!~~~!tEUrf~!JoESTIMATEDVAW, .. .... .. .. . . 

25 
25 
10 
10 
10 
25 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

······················)~~7Rf~~fl'rigR~1~tH~ T 19~ MOUet~ QUAU F I ED. AS ESTIMATED 
.> .••. \> •.•••.•••••.••• ?: •••••..•.•••.•.•••.•...•.............. 

25 UJ ug/1 
25 UJ ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
25 UJ ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 UJ ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 

) 

RC016008 
WHITING 

16G00303 
21-AUG-96 

DL VALUE QUAL UNITS DL 

25 U ug/l 25 
25 U ug/l 25 
10 U ug/l 10 
10 U ug/1 10 
10 U ug/1 10 
25 U ug/1 25 
10 U ug/l 10 
10 U ug/1 10 
10 U ug/l 10 
10 U ug/1 10 
10 U ug/1 10 
10 U ug/1 10 
10 U ug/l 10 
10 U ug/l 10 
10 U ug/1 10 
10 U ug/1 10 
10 U ug/1 10 
10 U ug/1 10 
10 U ug/1 10 
10 U ug/1 10 
10 U ug/1 10 
10 U ug/1 10 
10 U ug/1 10 
10 U ug/l 10 



-- )r-------------:~= NAS WHITING '")0 -- SITE 16 

Lab Sample Number: 

.>:: ...... ::.:.: .. >::.: . :::::: .. :::.".>:< ... '<', :,::':':-'::' ':: ::: .... : ..... : ,', 

Site 
Locator 

Collect Date: 

·CLP·.·.SE~·I JOlAT·i.lES.· •• ~O~SO~ ••• · •.•• ·•· ••..•...... 

lj~~lf~i~~i~·t .. ;I\ 
•. 2Z·.· ... ·M2e~hYbl~h ..• e(nl·[jC1.·h<1····.· .• · •• ··•· .• ·•·•...•.. • ...••. i)·····.···· •••. ; -oxy .IS -oropropane.· 
.4"Methy1phenol ..... ....... . •. 

Ne-Ni troso;.di -n';pi'opylamine 
. Hexachloroethane 

..•. Nitrobenzene .. 
.. Isophorone 
.·2-Nitropheno1 
/2;4:..PimethylpheIUil ... • ..• 

....... bi s(2 ... Chloroethoxy) methane 
2;4-0ichlorophenci1 ... . 
1,2.4:"Trich1orobenzene . 
Naphtha 1 erie >. .. . .. .. . 

... 4~Chloroanil ine. 
Hexachlorobutad.ieile 

•. ··4-Chloro:..3-methyl phenol 
..•.•• ·2-Methylnaphthalem! 
•.•• Hexach 1 orocyc 1 opentadl ene 

2.4.6,Trichlorophenol· . 
.. ·.·2.4,S"Tr::ic;h1orophei101 
.:Z;'Ch loronaphtha 1 erie.·· 
> 2~ N i troarii 11 rie .... > .•.•••... 

Xb:ri!~B~h~~~~! ate ..•..•.••••••..•.... 
2, 6.,.Oi ni troto1 uene .. > 

•• ····3:Ni.troRllili ne ...........• 
ACiiriaphthiil'lE! .> ...... . 

....... ··2. ~. 4~.o i. nit \"ophenol.·... . 

/ ~i~!·~i~~~~~~l·.. . .. <. 

< ~ni~~t ~~tb;j!~:ne .........•... 
< 4-Chloropheriyl-phenylether 

Fluorelle . ... . ...• 

RC016007 
WHITING 

16G00304 
20-AUG-96 

VALUE QUAL UNITS 

10 U ug/l 
10 U ug/1 
10 U ug/l 
10 U tig/l 
10 U ug/1 
10 U ug/l 
10 Uug/l 
10 U ug/l 
10 U ug/1 
10 U ug/l 
10 U ug/l 
10 U ug/1 
10 U ug/l 
10 U ug/1 
10 U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/1 
10 U ug/l 
10 U ug/1 
10 U ug/l 
10 U ug/l 
10 U ug/1 
25 U ug/1 
10 U ug/l 
25 U ug/l 
10 U ug/l 
10 U ug/l 
10 U ug/1 
25 U ug/1 
10 U ug/1 
25 U ug/1 
25 U ug/1 
10 U ug/1 
10 U ug/l 
10 U ug/1 
10 U ug/1 
10 u ug/1 

GROUNDWATER -- SEMIVOLATILES -- REPORT NO. 

DL 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
25 
10 
25 
10 
10 
10 
25 
10 
25 
25 
10 
10 
10 
10 
10 

VALUE 

RC016002 
WHITING 

16G00401 
19-AU6-96 
QUAL UNITS 

10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 UJ 
10 U 
10 U 
10 U 
10 U 
10 U 
25 U 
10 U 
25 U 
10 U 
10 U 
10 U 
25 UJ 
10 U 
25 UJ 
25 U 
10 U 
10 U 
10 U 
10 U 
10 U 

ug/l 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/l 
ug/1 
ug/l 
ug/l 
ug/1 
ug/l 
ug/1 
ug/1 
ug/1 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/1 
ug/l 
ug/1 
ug/l 
ug/1 
ug/1 
ug/l 
ug/l 
ug/l 

DL 

10500 

RC016003 RB980020 
WHlTlNG WHITING 

16G00402 16600403 
19-AU6-96 16-AU6-96 

VALUE QUAL UNITS DL VALUE QUAL UNITS 

8 J ug/1 
10 U ug/l 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/l 
10 U ug/1 
10 U ug/1 
10 U ug/l 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/l 
10 U ug/1 
10 U ug/1 
10 U ug/1 
1 J ug/1 

10 UJ ug/1 
10 U ug/l 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
25 U ug/1 
10 U ug/1 
25 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
25 UJ ug/l 
10 U ug/l 
25 UJ ug/1 
25 U ug/l 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 

) 

DL 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

~~ ~ 
10 ~~ 
10'·" 
10"~ 
25 
10;, 
25 
10 
10 
10 
25 
10 
25 
25 
10 
10 
10 
10 
10 

}. 

J. I 



Lab Sample Number: 
Site 

Locator 
Collect Date: 

· 4..;Nitroanflirie> ••..•..•.••••. ". 
4.6-Djriitrci~2-li1ettiylphenol 
N~NltrosodiphenyJallij ne 

>. 4'tBr()rtiop.henyl~ phEil'lyl ether" 
· Hexachlorobenlene •.. 

. Pei'lhth10ro henol' '.' " ............. ,P ... . 

.·.A~n:~~~~~:?~>..< .. '.' .' 
CarbaiCi1 e> •..•.. < '.' ..••.•... ) .•... 

<bj;'n:"butylphthalate 
Fluorai'lthehe ... 

i .··"yrene.·· •...• .....•.... .' 
Buty lperiz)' 1 ph~ hala.te. 
3. 3:-01ch 1 otoberii!ii:line 

.·.Benlo (aJanthrciqetie 
Chrysene ..... .' .... 

· bis(2-Ethylhexyl) phthalate 
'. ',' Oi -n:-octyl phtha 1 ate 
.' Benzo (bi . f1 uoranthene '. i. Saenz!) . « k}luorant .. p. elle .,. 

.•. enlO a pyrene" .' . .' 
' ...... I ndena' (1; 2 • 3~cd).· jiyrene 

'. Oi benzo( 8,h ).anthracene 
.'. Benzo (g,h.i)peWerte '. 

RC016007 
WHITING 

16G00304 
20-AUG-96 

VALUE QUAL UNITS 

25 U ug/1 
25 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
25 U ug/l 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug!1 
10 U • ug!1 
10 U ug/1 
10 Uug/1 
10 U ug!1 
10 U ug!1 
53 ug!1 
10 U ug/1 
IOU ug!1 
10 U u9/1 
10 U ug/1 
10 U ug!1 
10 U ug/1 
10 U ug/1 

NAS WHITING FIELD -- SITE 16 
GROUNDWATER -- SEMIVOLATILES -- REPORT NO. 10500 

DL 

25 
25 
10 
10 
10 
25 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

RC016002 
WHITING 

16G00401 
19-AUG-96 

VALUE QUAL UNITS 

25 UJ ug!1 
25 UJ ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
25 UJ ug/l 
10 U ug/1 
10 U ug/1 
10 U ug/l 
10 U ug/1 
10 U ug/l 
10 U ug/1 
10 U ug/l 
10 UJ ug/l 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/l 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 

) 

DL 

RC016003 
WHITING 

16G00402 
19-AUG-96 

VALUE QUAL UNITS OL 

25 . ·······25UJ·· '/1/25 
25.25 UJ~~/r 25 
10tOU(j9/J •••••.•..••....•.•..••••..•.•..••.•....•••..•.. 1

1
0
0

,. 
10 .... 10Uu9/1· 

~r ·····~~Hj;)U 
t~jg.~)«<} 10 
10 '10U>10 
t~· ... 1Q.lt.i> t~· 
10 ········>I&m>ilo 
10 · •• · •• ····.·.10U.············ '10 
10 l()UJ. •...•..•.•.•........•.•••. < ....•..•••..••••. 11°

0 
•.• 

10 '. / lOU..ugfl·} 
10 '>10 U< .. ". uU9g',1

1
· ... ·.'· ... · •• · .... \( .• • •.. JO 10 ··1·j·····10 

10.100 ...... u9/1 ...•. ···10 

~ ~ ...•. · ..•• :18~>< tl~~li·<t~· 
10 ······,···········lO'·U : .....•....•..........•.•....•...•...... UU9g1/· .... 11· .... · ..... · ...•.... ;...>·.·10 
10» 1 Ou< .••. < .•••.... 11 0

0
,' 

10 ..( ...•.•.•.••.•..•..•...•...•..••.•.. 1
1 

.•. 0
0 
.•. ··.·.· ... ·.··.U

U 
.. ' .' u9/1 

10ug/1 ··········>10 

.":"::" :::::: :<?::: \/:::"::(}:.:.:':::.": .. :::::.:-.:«:.:-:-: ........ ".". 
~: .. 

RB980020 
WHITING 

16G00403 
16-AUG-96 

VALUE QUAL UNITS 

25 UJ ug/1 
25 UJ ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
25 UJ ug/l 
10 U ug/1 
10 U ug/1 
10 U ug/l 
10 U ug/1 
10 U ug/l 
10 U ug/1 
10 U ug/l 
10 UJ ug/l 
10 U ug/1 
10 U ug/1 
1 J ug/1 

10 U ug/1 
10 U ug/l 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug!1 

DL 

,) 

25 
25 
10 
10 
10 
25 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 



-----i~),.--------------------:N:":'A':!:"'S"':"W::":'H";":IT~I'::",::'NG ·)~D----~S::-:I"';!'Tl""E"':'1':!:"'6------------"""'-----­
GROUNDWATER -- SEMIVOLAr"ILES -- REPORT NO. 10500 

Lab Sample Number: 

Clr.'~I,J~1;j~s~i",o. 
.. Phenol.····· . 

bl S (2~Ch 1 ofClethyl)i!ther' 
2-Ch1oropheri61 .. 
J; 3;.;01 c:hlot6be~ietle . 
. f. 4-01 eh] Ol'ob~rlZenEr 
1.2,:,01 en 1 o~obe~zeiie •....... 

Site 
Locator 

Collect Date: 

.. 2~MethylpheJ:lClL . 
• ·.2; 2",oxybis(l"Chhir'opropilne) 
4~Methyl phenol» ....... > •••••..•.••.•.•.••••..••.• 

. H-Hitroso;.;di",n"pi'opylamine 
Hexaeh 1 oi:'oettiilrie .< ..•....... 
Hi trobel1Zefle> < .... ..< . 

..•• ·· .• ·.~~.~f~~~~h:~dl).··.· ••. · •• ·•·•·· •• ·•·.·• •• ·· •••..•.•.••••••••••..... 

..2;4~OimE!thyl pheno l> .... } .• 
•• ••• ··.·bl s(2,.Chloroetlloxy) methane·.· 

2. 4-'-OiehlOtopherioF .... 
1; 2.4.;Trichlorobentene 
Naphtha lene .•••...••.•.•........... 
4;';Chloroailfl iile. 
Hexach 1 orobutadi ene .. 

·+-ChlOi'O'-3-rnettiylphenol < 

2-Methylnaphtha 1 ene ......... . 
.. Hexa.ch1orocyc16pentadlene 
···2;4.6-Tri en1 iiroptietlo 1 
. 2;4.5-: Trichlorophetl()l ....• 

~:~n~~~~nn~~l~?~i ......................... . 
·oJineiliyl phttlala.te ............... / .••.. 
...• Menapllt.hYlene..> .•.••.••.•...•••...•• > 

i.:o:flb.~:f:~~~;~i 
•.•. 1 enzc utan·······.· .. . 

••. .iU4:"ohli tfafMilanK .. 
.iDfethy 1 phth~lBJ~ ..•. . ........•... 
A",Ch1 otopheriyl+pheriy1 ether.··· 

···flIJ6reri~). •••.•.•••.•.. . •.••.•...•••..•. 

RB980021 

VALUE 

WHITING 
16G00403D 
16-AUG-96 
QUAL UNITS 

8 J ug/1 
10 U ug/1 
io U ug/1 

·lOU ug/1 
10 U .ug/1 
10 U ug/1 

···>·.···.10·U·.· ••• •• ug/1 
)~~ ... ~ .•.......• ug/l 

ug/l .... ··JO U ug/l 
10 U ug/1 

.10U ug/1 
. ..... 10U ug/l 

.. 10 U .. ug/l 
10 U ug/1 
10 U ug/1 
10 U ug/1 
10 U ug/1 
2 J ug/1 

10 UJ ug/1 
10 U ug/1 
10 U ug/l 
10 U . ugl1 
10 U ug/1 
10 U ug/1 
25 U ug/1 
10 U ugl1 
25 U· ug/1 

.... >]0 U . . ug/1 ... 
········: .. 10 U ugl1 

·.·· .• ·.10 U ug/1 
·······25 UJ <ug/1 

10 U .•.... >ug/1 
.. · .•.••. 25 UJ> ··ug/l 

25U ug/1 
IOU • .ug/1 
10 .lig/1 

··ug/1 
ug/1 
ugl1 

DL VALUE 

10 10 
10 10 
10 10 
10 10 
10 10 
10 10 
10 10 
10 10 
10 10 
10 10 
10 10 
10 10 
10 10 
10 10 
10 10 
10 10 
10 10 
10 10 
10 10 
10 10 
10 10 
10 10 
10 10 
10 10 
10 10 
25 25 
10 10 
25 25 
10 10 
10 10 
Hi 10 
25 25 
10 10 
25 25 
25 25 
10 10 
10 10 
10 10 
10 10 
10 10 

RC016009 
WHITING 

16G00501 
21-AUG-96 
QUAL UNITS 

U ug/l 
U ug/l 
U ug/l 
U ug/1 
U ug/1 
U ug/1 
U ug/l 
U ug/l 
U ug/1 
U ug/l 
U ug/l 
U ug/l 
U ug/1 
U ug/1 
U ug/1 
U ug/l 
U ug/1 
U ug/l 
U ug/l 
U ug/l 
U ug/l 
U ug/1 
U ug/1 
U ug/l 
U ug/1 
U ug/1 
U ug/l 
U ug/1 
U ug/1 
U ug/l 
U ug/1 
U ug/l 
U ug/l 
U ug/l 
U ug/l 
U ug/1 
U ug/l 
U ug/1 
U ug/1 
U ug/l 

DL VALUE 

RC016013 
WHITING 

16G005010 
21-AUG-96 
QUAL UNITS 

• •••••••••••••••••••••••••••••••••••••••••••• 

DL 

~ ~ .•••.••...••••••••••••••••• • ••••• tg •••• ~ •••••••••• • ••••• • •• Cg}i· •• • •••••••• •••••••••.• ... ..1 0 

~~ .•.•• • ••. ·.·.··· .. ······fg~\J~7I» ~~ 
. . . . 0 U •••.....•.•..••.•..•. , •••......•.•••••.•....••..•..•.•.•..•..... ~.~ .... ~gg·.~~· .• · ••.•. ·111·. •....••..•••.••••..••..•.•...•.•.••••.. . .•...•....••..•........•..•........... il·· ~o· . ~g\/JO\r 

10 •. ·•·•·.·•• ... ·)I}U : ••.••..••••...•..•.•.•....•.•.•••......•. 1
1
0
0 
. 

10· .......... ••••••• ····10·0··· ·····l.Ig/r· 

~ g<"ilg~ •.••. · .•.••. ·.• .••. •.· •.•• ·.J
u
· ··~9J/· ••.•. tl·· ...•.• ~ .••.••..••••..•.•....•.•...••....•....•.••...•..•..•.••••.....•.... · .•• · •. I

1
·g
0

· 
10<><10U 

ig?? :·I~".~i/~~~t?.·.. . ·tg 
10 ......... ·· •• ·•···•·· ·JO·U· .. ·• ··• .. ···lig/l·········· 10 

• 1 0·/) IOU. • .• · .. • ..•.••.•••.••.•• · ••.•. • .• ·.uuu .... g~ .•.. ~/ ......•.•• 1~· .•.••.•.•..••.•••.••....••..••...•.....•••••••..•.••..••.....•..•...•..•.... · •••.••.•• • .• It O~· i~<}..fgi~f 
10.·.·· ... · .. :···:···:····.··nfu.····og/t< ...... ·:·10 

i1 go·· ••.•.•. •• .•••• •· •..• • .•••..•. • ••.•••.••.••. · ••••.•••. 11 ~o.· •. • .•• · .• ·~u··· ••• • ..•.••. •• .. ··.· •. · ·J~n" ..... ~ ~ .•• ug/1 ....... ···10 
10'. ..<J oU<~~H( · •••••.•• 1 ~ 

2

1 !55 ..••••••••• • ••..••.. ,.· ••...••.•••..•• • .•...••.••.•••...••..•••.•••.•••.•••..•••.•.•••.•.•.•.••.••. •• .•.•• • .•.•••...••.•...••...•... ·.·.·21. 1 .•. · ..•....•.•.. U.
1
U

·.· •... ·• .•• • ••.•••....•.•.. : ••.•.... • •.•••••.••.. ·~~H..\t g , .;t~~i:!l"i'll 
2t~5 •.•.••..•.• • .•.••. · •.••.•.. • •.•••..•..•.•...•...•...••.•...•.. ' .•....•...•..•...•...•..•. · .•. • .•... •· .•.• 2i.· .. 05g ....•• · .•.•. •.· .• U~ .•.••.•.•.•.•.••.••.•..•.•...• } oglE: ·····10 

.

.. · .•.•.•.•. · •..•. •.•.·.• •.•. ·.·.~u.··.·~g··.·~/·.·.··.· •. ~l··· •. · .•• ·.• ..••• ·.·• .•. • .•• ·.·.·.l ...•..•..•...•....•.••.•...•.••...•...•.••...••..••......•.••.•.•.•.•• 22~ ~5.· ~~ ............ . i~2~.· ...... . 
25<> ·Z5U.t.ig/l<· ·i5 

i1~0 •••.•... • ••.• • •• • .••. • ..•.••.••.• • ..• • .• •· .•.•.••.• ;: ..•••. :.· •. J1g0 ••.•..•.•. ~U •••••.•..•. :........ ~~9l) ...... t~ 
·.·••.·•.·•.·· .• •··• .. ·~u··~9··.~/··.·.~1··.·.··.·.·.·.•••.•.•..•...••.•.•.......•...••...... • ... . ~1 go 10 ···.·ili)u 

RB980019 
WHITING 

16G00601 
16-AUG-96 

VALUE QUAL UNITS 

10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
25 U 
10 U 
25 U 
10 U 
10 U 
10 U 
25 U 
10 U 
25 U 
25 U 
10 U 
10 U 
10 U 
10 U 
10 U 

ug/1 
ug/l 
ug/1 
ug/l 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/l 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/l 
ug/1 
ug/l 
ug/1 

OL 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
1t} 
10:, 
19;,; 
10; 
10:' 
10'll 
l!t~ 
25,' 
10'· 
25 
10 
10 
10 
25 
10 
25 
25 
10 
10 
10 
10 
10 



Lab Sample Number: 
Site 

Locator 
Collect Date: 

4;;,Ni troanill rie.> . 
··4i6:'PJniJr'Q~2~methYl ph~n~l 

N<:Nltrosodiphenylaml ne .i. 

~;~~6~~g~~~~~t~~:~YletN3(· .. 
... ·penhch lotophenc;i r 
... Phenanthrene ..... 
..Anthracene>ii ......• 

Carbaziil e/ •••.•.•.•.....•.•........ 
···.·····Di~')';bl!tylpl:ltltaliite·· 

•.. <Hf~~:":t~~j~.· ............ . 
•..• Blity 1 benzyl phtha]a te. 

33-Dlchlorobeniidine 
B~nio (Hanthracene .. 
Cltrysene... ... •... .....•..... . •. 
bis(2-Ethylheicy11 phthalate 
Di~n-Octyl phthahte .... 

... Benza( b). fllioranthene . 

..... Benzc)J~ Lfl~oranthene. . 
Benio(a)pyren¢ ..... 

.•••.•.• ~1~;::~oH l~6l~~~{h~~:;:~: 

.•. ·.·Benzo(gih;l).· .. perylene 
............... '" ............ . 

RB980021 
WHITING 

16G00403D 
16-AUG-96 

VALUE QUAL UNITS 

25UJ ug/1 
25 UJ ... ug/1 
10 U ug/1 
10 U ug/1 

··10U· u9/1 
25 UJ ug/1 
10 U ug/1 
10 U ug/1 
10 Uug/1 
10 U ug/1 
10 Uug/1 
10 U ug/l 
10 U ug/1 

. 10 UJ . ug/1 
10 U ug/1 
10 U ug/1 
10 U . ug/1 
10 U ug/1 

.. 10 U ug/1 
10 U u9/1 
10 U.· ug/1 

.. 10 U u9/1 
10 U ug/1 
io U ... .ug/1 

NAS WHITING FIELD -- SITE 16 
GROUNDWATER -- SEMIVOLATILES -- REPORT NO. 10500 

RC016009 
WHITING 

16G00501 
21-AUG-96 

DL VALUE QUAL UNITS 

25 25 U ug/l 
25 25 U ug/1 
10 10 U ug/1 
10 10 U ug/1 
10 10 U ug/l 
25 25 U ug/1 
10 10 U ug/l 
10 10 U ug/1 
10 10 U ug/1 
10 10 U ug/l 
10 10 U ug/l 
10 10 U ug/1 
10 10 U ug/l 
10 10 U ug/1 
10 10 U ug/l 
10 10 U ug/1 
10 2 J ug/1 
10 10 U ug/1 
10 10 U ug/1 
10 10 U ug/1 
10 10 U ug/1 
10 10 U ug/1 
10 10 U ug/l 
10 10 U ug/1 

) 

DL 

RC016013 
WHITING 

16G00501O 
21-AUG-96 

VALUE QUAL UNITS DL 

~t. . •••••.•••••..•••.••.•• ~~ ••.• ~ .•.•. ·.• .• · .••. • .•. ·.• .••.•••. · .•..•. · ••.••.. ·.·• .. ~u. ~9.···~/··.·.·.~1· .•• • .••• · •• · •.•. • •..•• • .•••...••• ·.•· . •• .•. ••·.· .•. ·.~1505 .. 10·.·.·. <i.loQ. 
10 ···········Hr u ..... /l .. . ... 10 
1o·1()O .~~/f.··· ·····10 
25>2S·0)ug/F ·25 
10\10 uiJgl1l1i 
10· ../>] aU> ..••••••••...••.•..•.••.•.••.•. · ..• u~· .... g~ ..•. //I .•. · •••••• ll.J ...•.....• ·.· ...•. ·•·•...•••• / •........ ·· •.• 1 0 10·· .•... • .... ,·.·.·.·.·.1«( IF .... · .. •· .............. t 0· 
10.·.·.n:fOlo 
1 g..)l&H1ig/l ··10 

10>HFI) ••••...•. • .••• ·• •••. uuU~g.·.·~/.·.·.· •. ·~l· •• • .••. ••.· .....•.....•..•..... : .••.•••.•..•.....•••.•••...•.•.••. • .. • .•..•.• ·.~1··~0··· 
10 .. , · .. ·....·'.·.10. U.: 
1 O<i •• •. ·1 Q O·uglr .·1~. 
l~·.\:lK~>·<IJg/l< 

i! ··.·iilfla ...•.•.•.•.•.•..•.•.••...•..•.•.•.•.•.••.••....•.......••. ·.·~ujgl/ •. ••.·.• ... il· .• • .•. •.· .•.••.. •.· .•.•. · •...••.•.•.•. ;.: .••.•.••..•.•.•.•.•...•.•..•.•.•.•. 1110·.·.··.·. 

10\·r()O 

10 ··10.U •.•.•.•. · •.•...•.•...•......•.•.. · ..•.•.••.•.. uu •. 9g •. ·
I

I.· .. J.. ••.••.•.•.•.•.•...••....•....•.•.••.•....••. .10 
1100 •.... · .••..•• · •.••••. ·..•..•••. ..j(lQ, 10 \<1 au :..~~O{ .<t 0 

RB980019 
WHITING 

16G00601 
16-AUG-96 

VALUE QUAL UNITS DL 

25 U ug/1 25 
25 U ug/1 25 
10 U ug/1 10 
10 U U9/1 10 
10 U ug/1 10 
25 U ug/1 25 
10 U ug/1 10 
10 U ug/1 10 
10 U ug/1 10 
10 U ug/1 10 
10 U ug/1 10 
10 U ug/1 10 
10 U ug/1 10 
10 U ug/1 10 
10 U ug/1 10 
10 U ug/1 10 
1 J ug/1 10 

10 U ug/1 10 
10 U ug/l 10 
10 U ug/1 10 
10 U ug/1 10 
10 U ug/l 10 
10 U ug/1 10 
10 U ug/1 10 

) 



----- ~)I---------------------:N~A":':'S-:'W'::":H~IT:":I~NG ,')k~D----~SI:-;T'l"E-:l:":!:6------------------­
GROUNOWATER -- SEMI VOLATILES -- REPORT NO. 10500 

Lab Sample Number: 

>i·.· ••. ·•• .. · .•••• •• ••. ••• .• ····..>··· ...•............ 
bLpSEMIvo[AtllES90~SOW 
... Phenol· .•.••• ·• ....• .........••..•... . 
. bis (2-:Chl broethyl ).ether 
..2-Ch 1 orbpheno 1 .•••..... 
.·l,~~Qichl orobenial1e 

Site 
Locator 

Collect Date: 

••• J.4~01 ehl or()beri~ene 
1;2~Dlchlorobenierie 

<2,:,Methyl pheriol ....••.. · ... ·· .. 
•• ··· .. 2i2"'oxybis (l"'Chloropropane) 
4~Metbylpheribl<· ... . 
N"'Nitroso~di·n-propylamine 

...... Hexachlo.roeth~ne .. · 

.... Nl t robenzene 
Isophororie· 

.. 2-Nitrophenol 
2.4.,.Dimethylphenol. 

· .• bfs(Z~ChloroE!thoxy) methane 
··2; 4~Olchloropheriol 
..•. 1.2 i 4q~fchlorobentEme 
.•... Naphtha 1 ene 
>4'-Chloroariil ine 

Hexachlorobutadiehe 
4-Chloro~3~methylphenol 
Z·Methylnaphthalene 
Hexachlorocyclopentadlene 

. Z.4.6"'Tric:hlbropheno1 
.? 4 .5~T 1'1 chloropheno 1 
.···2~Ch 1 oronaphthal ene· 

2-Nitroanillne . 
01 methyl phthalate. 

..Acenciphthyl erie ..... . 
> 2 i6~Olrilttoto lUel1e:· 
•• 3-'Ni troanlli ne •... 
• •• ·.····Meriaphthene< .••• ·••• .• • •• 

2,4"01 nl tropheno).·.· 

..~;~!~i~~~;~6~i<.. .. .. >2 i4':[)jni trotoluene •.•..•. 
Diet Iii 1 phthalati:i ....... . 

.41",~h lO~9Jlhehyl~Pheny 1 eth~ r 
••. J .. tlotelle..... .............. •.••. . .. . 

RB980018 

VALUE 

WHITING 
16G00602 
15-AUG-96 
QUAL UNITS 

10 U 
10 U 10 U ... 

10 U 
10 U 
10 U 

.. 10 U 
IOU 

.. 10 U 
10 U 
10 U 
10 U 
10 U 
10. U 
10 U 
IOU 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
25 U 
10 U 
25 U 
10 U 
10 U 
10 U 
25 U. 
10 U 

>.25 U 
25 U 
10 U 
.10 U 
10 U 
10 Li 
10 U 

ug/l 
ug/l 
ug/l 
ug/l 
ug/1 
ug!1 
ug/l 
ug/l 
ug/l 
ug/1 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
.ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/1 
ug/l 
ug/1 
ug/1 
ug/l 
ug/1 
ug/1 
ug/l 
ug/1 
ug/l 
ug/1 
ug/l 
ug/1 
ug/1 
ug/l 
ug/1 
ug/l 
ug/1 
ug/l 
ug/1 

DL 

10 
10 

10 
10 
10 
10 
10 

.. 10 
10 

.. 10 
10 
10 
10 
10 

10 
··io 

10 
10 
10 
10 
10 
10 
10 
10 
10 
25 
10 
25 
10 
10 
10 
25 
10 
25 
25 
10 
10 
10 
10 
10 

RB887015 
WHITING 

16G00701 
25-JUL-96 

VALUE QUAL UNITS 

10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
1'0 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
25 U 
10 U 
25 U 
10 U 
10 U 
10 U 
25 U 
10 U 
25 U 
25 U 
10 U 
10 U 
10 U 
10 U 
10 U 

ug/l 
ug/1 
ug/1 
ug/l 
ug/l 
ug/l 
ug/1 
ug/l 
ug/1 
ug/l 
ug/1 
ug/1 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/1 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/1 
ug/l 
ug/1 
ug/l 
ug/l 
ug/1 
ug/1 
ug/1 
ug/l 
ug/l 
ug/l 
ug/l 
ug/1 

DL 

RB887016 
WHITING 

16G00702 
25-JUL-96 

VALUE QUAL UNITS DL 

RB887017 
WHITING 

16G00703 
25-JUL-96 

VALUE QUAL UNITS 

4 J 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
25 U 
10 U 
25 U 
10 U 
10 U 
10 U 
25 U 
10 U 
25 U 
25 U 
10 U 
10 U 
10 U 
10 U 
10 U 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/l 
ug/l 
ug/1 
ug/l 
ug/1 
ug/1 
ug/l 
ugl1 
ugl1 
ugl1 
ug/1 
ug/1 
ugl1 
ug/1 
ug/1 
ug/1 
ug/l 
ug/1 
ugl1 
ugl1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/l 
ug/1 
ug/1 
ug/1 
ug/1 
ugl1 

)1--

DL 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10·· 
10<:f,l 
lor: 
10>« 
10~ 
1 (): .• 
25< 
10 
25 
10 
10 
10 
25 
10 
25 
25 
10 
10 
10 
10 
10 



Lab Sample Number: 
Site 

Locator 
Collect Date: 

4~Nitroatill i iie> ..•.. .. 
4; 6~Dl n 1tr6:;:Z~methyl phenol 

..N~~ltros.bgi phElnyl atn1 nEi" 
· •.. 4 .. Bromoph¢oyl ~phenyl ether 

Hexach]orobeiiZMe .... 
...... Penfachltlropheii6i .' 

Phe{lanthrene< . 
. Anthr<'lCElne . 
·Carbaz61e>< .•• i .. 
.·Di~n~butYl phthal~te 

Fl lioranthene/ . 
Pyreni(.· ......•................... 

'. Butyl benzyl phthalate 
'3 .3"Dlch 1 orobenli di ne 
Benzo . (a) anthracene 

.. Chrysene· .......•....•... ' 
.. bis(Z":Ethylhexyl ) phthalate 

Di":n";octyl phtha lcite 
Benicl( b l.· f1 Uorahthene 

." Betlz6 (k)fluoraiithene 
'. Beflzci(a) PYl;erie· . 
·lndeno (1.2.3;,cdlpYrene 
.DI benib(a; hlanthracene 
Berti~ J!iih..i) peryl ene .. ' 

VALUE 

RB980018 
WHITING 

16G00602 
15-AUG-96 
QUAL UNITS 

25 U 
25 U 
10 U 
10 U 
10 U 
25 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
6 J 

10 U 
10 U 
10 U 
10 U 
10 U 

·10 U 
10 U 

ug/l 
ug/l 
ug/1 
ug/l 
ugll 
ug/l 
ugll 
ug/l 
ug/1 
ug/l 
ugll 
ug/l 
ug/l 
ug/l 
ug/1 
ug/l 
ug/1 
ug/l 
ug/l 
ug/1 
ug/l 
ug/l 
ug/l 
ug/l 

NAS WHITING FIELD -- SITE 16 
GROUNDWATER -- SEMIVOLATILES -- REPORT NO. 10500 

RB887015 
WHITING 

16GOD701 
25-JUL-96 

DL VALUE QUAL UNITS 

25 25 UJ ug/l 
25 25 U ug/l 
10 10 U ug/l 
10 10 U ug/l 
10 10 U ug/l 
25 25 U ug/l 
10 10 U ug/l 
10 10 U ug/l 
10 10 U ug/l 
10 10 U ug/l 
10 10 U ug/l 
10 10 U ug/l 
10 10 U ug/l 
10 10 U ug/l 
10 10 U ug/l 
10 10 UJ ug/l 
10 10 U ug/l 
10 10 U ug/l 
10 10 U ugll 
10 10 U ug/l 
10 10 U ug/l 
10 10 U ug/l 
10 10 U ug/l 
10 10 UJ ug/l 

) 

DL 

RB887016 
WHITING 

16G00702 
25-JUL-96 

VALUE QUAL UNITS DL 

25 (.25UJ 'ug/F' .. 25 
25 '.' ............ 25U ••. · .••••••• ~g9~.J.·.·............. . .•. i~ 
~~·.·>lg~) ·······.u9I1··· 10 

~~....<.~g~ r~~n· ····il 
t~Utl .' ug/l" . 10 

~ ~·.(}~tl. • •• ·i~~~l·. '<1 ~ 

!gir;'!ioij ••.•....•...••..........•.•.•....•...•...•...•..•.••. ~~·.:ggg.·.j,/I· •. ·.··.·.ll·1 .. ·.·.·• •. •.· .•. · .•. • •...• ·.• .• ·.• .• • .•. • .••.....•.. • .•... •.· •. •• .•.•.••.•. i .. · •. il~. 0
10
' ~~ .,Jgtlj· . 

10 •...•....••• ·•· •• ···10U·. 

! f .l;;,,\'·iW!i~!i\ ..•..•••• 11 
10·'·.10 .• ·0> •.•••.•..•.•••.•..••..•.•.. uuu .. ~g •... II/ .. 111.· ••. • .•... • •... •• ..•. ·.·.:.· .•.• · .•.••. < Ito~ 
10 •. ·)lQ.JJJ •• 

RB887017 
WHITING 

16G00703 
25-JUL-96 

VALUE QUAL UNITS DL 

25 UJ ugll 25 
25 U ugll 25 
10 U ug/l 10 
10 U ugll 10 
10 U ug/l 10 
25 U ugll 25 
10 U ug/l 10 
10 U ug/l 10 
10 U ug/l 10 
10 U ug/l 10 
10 U ug/l 10 
10 U ug/l 10 
10 U ug/l 10 
10 U ug/l 10 
10 U ug/l 10 
10 UJ ugll 10 
10 U ug/l 10 
10 U ug/l 10 
10 U ug/l 10 
10 U ug/l 10 
10 U ugll 10 
10 U ug/l 10 
10 U ugll 10 
10 UJ ugll 10 

) 



---------- ,)~------------------------------------~N~A~S~W~H~IT~I~NG~ ~k----~SI~T~E~I~6--------------------------------------­
GROUNOWATER -- PESTICIDt;,rr'&S -- REPORT NO. 10501 

Lab Sample Number: 

tLP·· .. PESTICI·OES/PC~·~.·.·~O*SOW· 
alph;HHC'" ............. . 
beta':'SHC' .. 
delta~BHC 
gartma - BHC . (L indane). 
Heptachlor ..... 
Aldrin 
Heptachlor epo)(f~e 

.. Endosu 1 fan I ........... . 
Dieidrin 

. 44-0DE 
.. Ehdriri 

.' Eridosu If an II 
4,4-000 .. 
Endosulfari sulfate' 
.4,.4-0DT .... 

.·Met hoxych10r 
Eridrin ketone 

..•• [odd il aldehyde····· 

Site 
Locator 

Collect Date: 

·········iilpha~Ch1ordane/ 
.gamna:-Chlordarie.<> ..........••.... ' 

>1~~~~~~~t~i6 ...••. .. ·.·.··?i ............. '. 
•.•• Moc lor'" 1221·· ••• ·•·•····•·.· ••• ·/.· '. 

~f~~Jd~:g~~i:··· " ... 
"Arocl or .. 124R... •..•.•• 
Aroclor;;;i254> .............. . 
MoC1 or"1260· .... . 

VALUE 

90226004 
WHITING 
WHF16-1 

16-NOV-93 
QUAL UNITS 

.05 U ug/1 

.05 U ug/1 

.05 U ug/l 

.05 U ug/1 

.05 U ug/l 

.05 U ug/1 

.05 U ug/1 

.05 U ug/1 
.1 U ug/l 
.1 U ug/1 
.1 u ug/1 
.1 U ug/1 
.1 U ug/1 
.1 U ug/l 
.1 U ug/1 
.5 U ug/l 
.1 U ug/l 
.1 U ug/1 

.05 U ug/l 

.05 U ug/1 
5 U ug/1 
1 U ug/1 
2 U ug/1. 
1 U ug/l 
1 U .' •... ug/1 
1 U ..... ug/1 
1 U . .. ug/1 
1 u. . ug/1 

DL 

........ . .' .................... ....... . 

·.·· ................. · .. ·.....·i: ... '. ....... .. 

j:)i,:ti ;n/l?iil·· . .... •• . . .• .. 

. ........., R,.RESUUlS EJECTED AND UNUSABLE' ..... . ....'., 
::"'="'::;:':"': .... 

VALUE 

.05 

.05 

.05 

.05 

.05 

.05 

.05 

.05 
.1 
.1 
.1 
.1 
.1 
.1 
.1 
.5 
.1 
.1 

.05 

.05 
5 
1 
2 
1 
1 
1 
1 
1 

90214002 
WHITING 
WHF16-2 

24-NOV-93 
QUAL UNITS 

.05 U ug/1 

.05 U ug/1 

.05 U ug/1 

.05 U ug/1 

.05 U ug/1 

.05 U ug/1 

.05 U ug/1 

.05 U ug/1 
.1 U ug/1 
.1 U ug/1 
.1 U ug/1 
.1 U ug/1 
.1 U ug/1 
.1 U ug/1 
.1 U ug/1 
.5 U ug/1 
.1 U ug/1 
.1 U ug/1 

.05 U ug/1 

.05 U ug/1 
5 U ug/1 
1 U ug/1 
2 U ug/1 
1 U ug/1 
1 U ug/1 
1 U ug/1 
1 U ug/1 
1 U ug/1 

DL 

90272002 
WHITING 

WHF16-2B 
06-DEC-93 

VALUE QUAL UNITS DL 

90272001 
WHITING 

WHFl6-2C 
06-DEC-93 

VALUE QUAL UNITS 

.05 U 

.05 U 

.05 U 

.05 U 

.05 U 

.05 U 

.05 U 

.05 U 
.1 U 
.1 U 
.1 U 
.1 U 
.1 U 
.1 U 
.1 U 
.5 U 
.1 U 
.1 U 

.05 U 

.05 U 
5 U 
1 U 
2 U 
1 U 
1 U 
1 U 
1 U 
1 U 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 

)\--

DL 

.05 

.05 

.05 

.05 

.05 

.05 

.05 

.05 
.1 
.1 
.1 
.1 
.1 
.1 
.1 
.5 
.1 
.1 

.05 

.05 
5 
1 
2 
1 
1 
1 
1 
1 



Lab Sample Number: 

. ",. " ........ -....... . 

Site 
Locator 

Co 11 ect Date: 

CLPPEST IdD~Sff'C~$~O"Sb~ .. 
alpha~BHC . ..... . '.. .. 

·····beta;.SHC 
.. delta-SHe 
>garitna-::BHC"(U ndane}··· .. 
······2t§~~~hl<ir:·.· .....•..•...•.•....•.••..• 
..... Heptachlor epoxide·· '. 

Eridosulfan I 
Dieldrin 
4;4-DDE 

.. Eridriri .' . 
Endosul fan II 
4,4-000' . 

". Endosul fan sulfate 
'4i4~ODt ... . 

. Methoxychlor 
...... Elidri Ii· ketorie" . 

Eridri n al dehyde .'. '.' 
. ill pha.'-Ch lordane. 

··gailiila;;Chlordarie/ 
"Toxa' heOt:!··· 
Ai'oc~oHI016' . 
Aroclol'':':1221 . ' ................ . 

<~~~jlf~II~;'I~';:/··· 

j'ilrll;' 

s ::-::.>~./:": ):::;:~/:~:~:\?~:}:~ .•.. • .•.•.•.••.•.. 1 •.•.. • .•. · .•. ·.:.· .. ·.·..•..•..••.•....•..•..•..•.•.•.•...•.•.•••. \ 
.~ ... ;: .. ~.< .. : :::.::::.~.::::. .:.-.:.:",:;:;:;::':.;:;:;:;"::;:; ........... .: .. <:> .. :. 

VALUE 

90225001 
WHITING 

WHFl6-3B 
15-NOV-93 
QUAL UNITS 

05 U 
05 U 
05 U 
05 U 
OS U 

;05 U 
05 U 
05 U 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 
5 U 
1 U 
1 U 

05 U 
05 U 
5 U 
1 U 
.2 U 
1 U 
1 U 
1 U 
1 U 
1 U 

ug/l 
ug/l 
ug/l 
ug/1 
ug!1 
ug/1 
ug/l 
ug/1 
ug/l 
ug/l 
ug/1 
ug!1 
ug/1 
ug/l 
ug/1 
ug/1 
ug!1 
ug/1 
ug/1 
ug/l 
ug/l 
ug/1 
ug/l 
ug!1 
ug/l 
ug!1 
ug/l 
ug!1 

NAS WHITING FIELD -- SITE 16 
GROUNDWATER -- PESTICIDES/PCBs -- REPORT NO. 10501 

DL 

05 
05 
05 
05 
05 

.05 
05 
05 
1 
1 
1 
1 
1 
1 
1 
5 
1 
1 

05 
05 

5 
1 
2 
.1 
1 
1 
1 
1 

VALUE 

90221002 
WHITING 

WHFlS-3C 
12-NOV-93 
QUAL UNITS 

05 UJ ug!1 
05 UJ ug/l 
05 UJ ug/l 
05 UJ ug/l 
05 UJ ug/l 
05 UJ ug/l 
05 UJ ug/l 
05 UJ ug!l 

1 UJ ug!l 
1 UJ ug!l 
1 UJ ug/l 
1 UJ ug/l 
1 UJ ug/l 
1 UJ ug/l 
1 UJ ug/l 
5 UJ ug/l 
1 UJ ug/l 
1 UJ ug/l 

05 UJ ug/l 
05 UJ ug/l 

5 UJ ug/l 
1 UJ ug/l 
2 UJ ug/l 
1 UJ ug/l 
1 UJ ug/l 
1 UJ ug/l 
1 UJ ug/l 
1 UJ ug/l 

) 

DL 

90220001 
WHITING 

WHF1S-3D 
ll-NOV-93 

VALUE QUAL UNITS 
........... :-...... :- .. " 
.............................. 

·: .. :·.::'::>C::.::.::!::C:::·· 
:-:-: ..... :-:-.: .. :.:-.-:-: .. 

-:" .. : .... :-...... . 
.. . ...... .. . 

OL 

!f . ;U~j ........ •.· •. ~u·.··.· •. ~~·.·.l/ •. ·.· •. ll •.. · .•. ·.• ..•.. ·.·.: .... • ... · .•. • ..•. · .•. • .•..•..•. ·· ... · .... · .... :1I 
05 .·x~~~f;05 
05>;O~UjugIY ;05 
05 ",05 UJ ... 11" .. '05 

'!'rill . ~i}E" ::l 
1 .lUJ1,l9/J. ,I 
1.1UJug/f.· .. 1 
1:1 UJ ug/r· .1 
l:LUJ ug/l •................. 1 
l.t UJ.·ug/l)/; 1 
5 ",5UJug/i/i5 

~...;rVJ •. ·••·.• •. ~U .•.•. ·.~~ .•.. I.III •.•.•.. ~ll •. ·••.· .••.•.•..•.••..•••.•..••••••..•...•..•••.•.•••••.••.••••.•••. ··.·.··~i· 
~t. » .••• • .••.• • .•. · ••. i ..••. ; .•• ~ ..•.•. !l •.•....•..•. ··.~U1J ••.•• ·.i>',~ 
r .•...... : .....•. ·.• •. · •.•. ~u •. · .• ~9J/ .••.•. l.ll .• •.· .•.•.•••••..•.•.•.•..•.•.•. •• •• < ••••..• ·:· •• ·.1 
2:···\<2W if 
~ •• ': ••.••..•••••••••• • ••••• :.·.·· ••••• l ••• ·~~·. •••••••· •• • •• 4~~I •• ••••••• ••• ::.:: ..••••.. · •••.• · .•.•.. l· 
~/. ">«F~j ·.>t~i-r· :.·.·.········ •• :t 

90220002 
WHITING 

WHF16-3DA 
ll-NOV-93 

VALUE-. QUAL UNITS 

05 UJ ug/l 
05 UJ ug/l 
05 UJ ug/l 
05 UJ ug/l 
05 UJ ug/l 
05 UJ ug/l 

.05 UJ ug/l 
05 UJ ug/l 
1 UJ ug/l 
1 UJ ug/l 
1 UJ ug/l 
1 UJ ug/l 
1 UJ ug/l 
1 UJ ug/l 
1 UJ ug/l 
5 UJ ug/l 
1 UJ ug/l 
1 UJ ug/l 

05 UJ ug/l 
05 UJ ug/l 

5 UJ ug/l 
1 UJ ug/l 
2 UJ ug/l 
1 UJ ug/l 
1 UJ ug/l 
1 UJ ug/l 
1 UJ ug/l 
1 UJ ug/l 

DL 

) 

05 
05 
05 
05 
05 
05 
05 
05 

1 
1 
1 
1 
1 
1 
1 
5 
1 
1 

05 
05 
5 
1 
2 
1 
1 
1 
1 
1 



=>~--------------------------------------~N~A~S~W~H~IT~I~NG ~~hD----~SI~T~E~1~6--------------------------------------­
GROUNDWATER -- PESTICIDES/PCBs -- REPORT NO. 10501 

Lab Sample Number: 

i· ... «i??i<·· .. · .. · .. · ... ·.· •.. ?><···.)· •.••• · •. · ••..•.. 
tLP·.· •• PtsfifI·OES·/~C~~· ••• ~6~S6W. 
.<.a 1 phidHC> .................. > .. 
> beta ~BHC ....>. ....> .. 

,!ij!~fIF;0ijl~lj;); 
Heptachlor epox Idtf .. 

..•.. Endosulfan. I .. 
Dl e1 dtin 
4.4'-00E 

> . Endrin ' .. '. 
.•. Endosu 1 fan 

.•. ····4.4-000 •.•........ 
iEndosu1 fansu1 fate 

· .•. 4.k-00T .'/ .. < 
••••• Methoj(ychlol' 

Enddnketcine ..... 
. "Endrill a 1 dehydif 
... ~lpha-Chlordarie '. 

·cr$l;ii~"; .. · .••. ,/. 

Site 
Locator 

Collect Date: 

·Ji~b~~~:U~~·<i .• ········· 
>'Aroolor"-1248 .... 

•••••..• ~~:lci~·g~:l~~rl.· ••••• •··•••••···•······•· 

•..••.•..•. : .• :.: .. : .•. ::: •..•.. ~.;.~ •••••.• ~.: ••• ~ .•• ~ •.. ~ ..... : .•.••. :.~ .•.•.•••.•• ~.~ .• ;: .•..•.•....• : ..••.•. :.~.; ..•..• :.: ..•.•.••••. ~ .•• : .•..•.••..• : :.:. r::;:){·::;::: :::::::':::"::~:;:::::' . ::::::,;:::;:;.;:::::;/.(\:":.: .. :.,. 

VALUE 

90226001 
WHITING 

WHF16-4B 
16-NOV-93 
QUAL UNITS 

.05 UJ ug/1 

.05 uj ug/1 

.05 UJ ug/1 
~05UJ u9/1 
;05UJ< ug!1 
,OSUJ . ug/1 
.05 UJ ug/1 
.05 UJ ug!1 
.1 UJ ug/1 
.1 UJ ug/1 
.1 UJ ug/1 
.1 UJ ug/1 
.1 UJ ug/1 
.1 UJ ug/1 
.1 UJ ug/1 
.5 UJ ug/1 
.1 UJ ug/l 
.1 UJ ug/1 

.05 UJ ug/1 

.05 UJ ug/l 
5 UJ ug/l 
1 UJ ug/l 
2 UJ ug/1 
1 UJ ug/l 
lUJ . ug/1 
1 UJ ug/1 
1 UJ ug/1 
1 UJ ug/1 

DL 

.05 

.05 

.05 

.05 

.05 

.05 

.05 

.05 
.1 
.1 
.1 
. 1 
.1 
.1 
.1 
.5 
.1 
.1 

.05 

.05 
5 
1 
2 
1 
1 
1 
1 
1 

VALUE 

90226002 
WHITING 

WHF16-4BA 
16-NOV-93 
QUAL UNITS 

.05 U ug/1 

.05 U ug/1 

.05 U ug/1 

.05 U ug/1 

.05 U ug/1 

.05 U ug/1 

.05 U ug/1 

.05 U ug/1 
.1 U ug/1 
.1 U ug/1 
.1 U ug/l 
.1 U ug/1 
.1 U ug/1 
.1 U ug/1 
.1 U ug/1 
.5 U ug/l 
.1 U ug/1 
.1 U ug/1 

.05 U ug/1 

.05 U ug/l 
5 U ug/1 
1 U ug/1 
2 U ug!1 
1 U ug!1 
1 U ug/1 
1 U ug/1 
1 U ug/1 
1 U ug/1 

DL VALUE 

90226003 
WHITING 

WHF16-4CD 
16-NOV-93 
QUAL UNITS DL VALUE 

90225002 
WHITING 

WHF16-4D 
15-NOV-93 
QUAL UNITS 

.05 U ug!1 

.05 U ug!1 

.05 U ug!1 

.05 U ug/1 

.05 U ug/1 

.05 U ug/1 

.05 U ug/1 

.05 U ug/1 
.1 U ug/1 
.1 U ug/1 
.1 U ug/1 
.1 U ug!1 
.1 U ug/1 
.1 U ug/1 
.1 U ug/1 
.5 U ug/1 
.1 U ug/1 
.1 U ug/1 

.05 U ug!1 

.05 U ug/1 
5 U ug/1 
1 U ug/l 
2 U ug/l 
1 U ug/1 
1 U ug/1 
1 U ug/l 
1 U ug/l 
1 U ug/1 

)f----

DL 

.05 

.05 

.05 

.05 

.05 

.05 

.05 

.05 
.1 
.1 
.1 
.1 
.1 
.1 
.1 
.5 
.1 
.1 

.05 

.05 ... 
5~; 
l' 
2":, 
1 
1 ,: ., 
1 
1 
1 



Lab Sample Number: 
Site 

Locator 
Collect Date: 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• CL.,PESn CI OES/PCBS901S0W··· 
• .·alpha~BHC ·>i./ . 

..• betif-SHC .•.•••••••••••.•.•••••••••.••••••••. 
....• deHa;;,SHC>··.·../)· 

. ··gairma'-SHC·. {Lifi~aiiE!} 

... ~i~~t~hl~m· •.• · ••. >· •••••.• · ••.•.•.••••••••••••••••••••.•••••.• 
•. H~pt~chl[)repoxlde).· 
EndQsu1fan···{· .. ····••· .......... . 
Dle1dfiri< .. 

······.·.·~~~;~~E> 
EndosulfanJI. 
4,4-:-000 . ... . ..... . ... 
EndosulfalLsul fate·· 

.. 4;4-00T ....... . 
Methoxychlor ..•. 
Endfi n ketone. 

.. ·Endrinalqehyde •... 
alpha-Chl()rdane 

. garmia-:Ch 1 aidane 
··Toxaphene.· .... 

Ai"oc1or:,.1016 ... 
. Aroclor~122L 
···.AroClor .. 1232 
. Aroclor:'1242 ...• 

Ai"aclor-1248 .. 
.. >Ar~clor':"1254 ..........•... 

Ar9clof:.12~O ...... . 

....................................•...•.•..•............ :.) •••••••• : ••••••.•••••••.•••.•.•••••.••.••.............. 

VALUE 

90236003 
WHITING 
WHFl6-5 

17-NOV-93 
QUAL UNITS 

.~05 UJ·· ug/l 
;05 UJ .. ug/1 

..05 UJ . ug/1 
.05UJ . ug/1 

··········;05UJ ug/l 
.••• ··· •• 05. UJ .u9/1 

· .. ·.··.··.·.·;05UJ. ugll ..........• ·····~OSUJ ug/l 
····\1 UJ ug/1 ···:.·.1 UJ .• ·•· ug!1 

· .. ··.1 UJ ug/l 
.1 UJ ug/1 
.1 UJ ug/l 
; 1 UJ ug/1 
.1 UJ ug/l 
.5 UJ ug/l 
.1 UJ ug/1 
.1 UJ ug/l 

··.,05 UJ ug/1 
;05 UJ ug/1 

5 UJ ug/1 
1 UJ ug/1 
2 UJ ug/l 
1 UJ ug/1 
1 UJ ug/1 
1 UJ ug/1 
1 UJ ug/l 
lUJ ug/l 

NAS WHITING FIELD -- SITE 16 
GROUNDWATER -- PESTICIDES/PCBs -- REPORT NO. 10501 

DL VALUE 

.05 .05 

.05 .05 

.05 .05 

.05 .05 

.05 .05 

.05 .05 

.05 .05 

.05 .05 
.i .1 
.1 .1 
.1 .1 
.1 .1 
. 1 .1 
.1 .1 
.1 .1 
.5 .5 
.1 .1 
.1 .1 

.05 .05 

.05 .05 
5 5 
1 1 
2 2 
1 1 
1 1 
1 1 
1 1 
1 1 

RC016004 
WHITING 

16G00101 
19-AUG-96 
QUAL UNITS 

U ug/1 
U ug/1 
U ug/1 
U ug/1 
U ug/1 
U ug/1 
U ug/1 
U ug/1 
U ug/1 
U ug/1 
U ug/1 
U ug/1 
U ug/1 
U ug/1 
U ug/1 
U ug/1 
U ug/1 
U ug/1 
U u9/1 
U ug/1 
U ug/1 
U ug/1 
U ug/1 
U ug/1 
U ug/1 
U ug/1 
U ug/1 
U ug/1 

) 

DL 

RB98D006 
WHITING 

16G00201 
14-AUG-96 

VALUE QUAL UNITS 
. ...• , < ........................ . 
....................................... ,. 

<\·· ••• •• •••• • •••. >i··· •• 

DL 

: ~r:~~~~iU9/f.· ··05 

: ~~·.···;Utl]T. • .•.•.•.•. ··.~u·.···.·~gg.·· .• ·.k.kl •• · .• · ..•. !.l.· .•...••...••.•..•.•.•.•....• : •.•.•.•..•.....•...•...•.•.••......•....• · •.•.•. • .•• i .. ·.!o·. !s· 

:~~·· •.. ·.·.;~~tl~ 
.. 0055 ..•...• · .•.•.•. ·•· ...•.. · .. · .••.• · ..•.. · ....• ·.i .••.•••• ·.OO·.·.55).· .••. U.uJJ· ..... ·.· .• · .•• · ..... · .• · .. ·.··..491T /; 05 

ug/l....;OS : I' ·.:i;'litf~i'~!~I!j;H ••• • .••.• ····;1 

. t\fUJ •.•.•.••.• ~. i~j/ •. · ..•. ·.·.!11 .•.. • .••. • .• ••• .•.•••••.•.. •.• .•. • .••. • .•.•.••••. · .. ·.·.• ..•...•.••.•... : •.• ll .. 

.. 00: :5:.·.·.· .•.. • ••.•. • .•.••.• • .••.•. · ................. ~or5!.· .•.•. ~ulJ.· ••.••. • ..••... ["11'. ..J 05 
U9/1'·· '.;05 

5·.·.···· ··.····.·····su.r···ug/l· ··5 

l··~,~·l~' ....••....•....•. ·.: ...••. :~.~ ... ·.i~g .•. · ·/~11.· ...•..•..•. !111 .•.. · .. • ...•..•. •.· ..•.•..••.....•...•....••..•... ; •...••.•.•.....•..•.•...•....•.•••..••..••.••..•....•..•...•...•.•.....•..•..•..•..•.••.•..•. ~~: i· .• ····if~jL 
f······· .• rUJ.·· 

VALUE 

RB980016 
WHITING 

16G00202 
15-AUG-96 
QUAL UNITS 

.05 UJ ug/1 

.05 U ug/1 

.05 UJ ug/l 

.05 U ug/1 

.05 U ug/1 

.05 U ug/1 

.05 U ug/1 

.05 U ug/1 
.1 U ug/1 
.1 U ug/1 
.1 U ug/1 
.1 U ug/1 
.1 U ug/l 
.1 U ug/l 
.1 U ug/l 
.5 U ug/1 
.1 U ug/1 
.1 U ug/1 

.05 U ug/l 

.05 U ug/1 
5 U ug/l 
1 U ug/l 
2 U ug/1 
1 U ug/l 
1 U ug/1 
1 U ug/1 
1 U ug/1 
1 U ug/1 

DL 

,) 

.05 

.05 

.05 

.05 

.05 

.05 

.05 

.05 
.1 
.1 
.1 
.1 
.1 
.1 
.1 
.5 
.1 
.1 

.05 

.05 
5 
1 
2 
1 
1 
1 
1 
1 



:>~--------------------------------------~N~A~S~W~H~IT~I~NG ~~~D~--~SI~T~E~1~6--------------------------------------­
GROUNDWATER -- PESTICIDES/PCBs -- REPORT NO. 10501 

.:. <. .:: :::>:.:",:>:::: :" :",:::::':::: :.:":"::::::::.:.: ::.::::' >:" 

Lab Sample Number: 
Site 

Locator 
Collect Date: 

Ctp~ESltCIOESfPC~S90-S0W .. 
alpha~8HC> .......... . 

•••.•.. beta:'BHCi •.•...•..... 
· :.·delta""BHC··.<:> ..•• : .: 
....• ::. ganma:"8HC (lindane) 
.•••. : Heptachlor. .•.•. .. 
.. Alddni·:::.: ......... . 
> Hep~cich lor:epox.i de 
...... :. Endosu 1 fan .. L .•..• : .•. :.:.: •..•... 

Dieldi'ir'f .•.... 
4.4~00E . 
.·Endrin ....•...... 

•..• Endosu 1 f an.I1 .. 
·:····44-000 . 
.... : •• E~dosu If an<~u 1 fa ta 

4.4-00T.·· ............ . 

Methoxychl at .. 
• Endrin ketone· 

Endrinaldehyde 
..•.• cilpha;'Chlordane .... 

gamiliHh 1 ordane 

1~~~~~~n()16\·.: •... 
· Aroclor .. 12Zl·:.:··: .. :.·.· 

Aroclor'::1232 ...... . 
Aroclor-1242 ... > 
Aroclor..,1248.< .... 

. Aroclof-1254 . 
. Aroclor"1260 

.... -: ........... ",. ",. ....... . 

:-: -:::.:.~:>:.'::: .. :\~>.: ::.:.:.:.;::.:.:::::::.::::. :::-::;>.: .. :: ... ::.<.,: . 

VALUE 

RB980017 
WHITING 

16G00203 
15-AUG-96 
QUAL UNITS 

.05 UJ 

.05 UJ 

.05 UJ 
,05 UJ 
.05 UJ 
.05 UJ 
,05 UJ 

..~ AS UJ 

ug/l 
ug/1 
ug/1 
ug/1 
ug/l 
ug/l 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/l 
ug/l 
ug/1 
ug/1 
ug/1 
ug/l 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 

.1 UJ 

.1 UJ 

.1 UJ 

.1 UJ 

.1 UJ 

.1 UJ 

.1 UJ 

.5 UJ 

.1 UJ 

.1 UJ 
. .... 05 UJ 

.05 UJ 
5 UJ 
1 UJ 
2 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 

OL 

.05 

.05 

.05 

.05 

.05 

.05 

.05 
.. 05 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.5 

.1 

.1 
.05 
.05 

5 
1 
2 
1 
1 
1 
1 
1 

t~llti;j!]}it;!~~TEC@J'EST I~ TED • VAlUE •. .. . 
.•. · ••••...••• ·· •. ·.·.·/?> •. · •. <W~. REPORTED QUANTITATION UMITIS QUALIFIED AS ESTIMATED 

..... ···:R"'RESULTIS.RJJECTEO AND UNUSABLE 

VALUE 

RC016005 
WHITING 

16G00301 
20-AUG-96 
QUAL UNITS 

.05 U 

.05 U 

.05 U 

.05 U 

.0.5 U 

.05 U 

.05 U 

.05 U 
.1 U 
.1 U 
.1 U 
.1 U 
.1 U 
.1 U 
.1 U 
.5 U 
.1 U 
.1 U 

. 05 U 

.05 U 
5 U 
1 U 
2 U 
1 U 
1 U 
1 U 
1 U 
1 U 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/l 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 

DL 

RC016006 
WHITING 

16GOD302 
2D-AUG-96 

VALUE QUAL UNITS OL 

. ': ,," . ~: 

RC016008 
. WHITING 
16600303 
21-AUG-96 

VALUE QUAL UNITS 

.05 U ug/1 

.05 U ug/1 

.05 U ug/1 

.05 U ug/1 

.05 U ug/1 

.05 U ug/1 

.05 U ug/1 

.0.5 U ug/l 
.1 U ug/1 
.1 U ug/1 
.1 U ug/1 
.1 U ug/1 
.1 U ug/1 
.1 U ug/1 
.1 U ug/1 
.5 U ug/1 
.1 U ug/l 
.1 U ug/1 

.05 U ug/1 

.05 U ug/1 
5 U ug/1 
1 U ug/1 
2 U ug/1 
1 U ug/1 
1 U c ug/1 
1 U ug/1 
1 U ug/1 
1 U ug/1 

)1--

DL 

.05 

.05 

.05 

.05 

.05 

.05 

.05 

.05 
.1 
.1 
.1 
.1 
.1 
.1 
.1 
.5 
.1 
.1 
05 •. 

:05 " ~ 

5 fi 
1 
2 
1 
1 
1 
1 
1 



. . . . . " . 
.................................. ................. ", 

Lab Sample Number: 
Site 

Locator 
Collect Date: 

~i';isfIJIDisi:~Sf;O"SOW 
<ill pha~BHC· .... 

beta-BHe . 
delta"-BHC ............. . 

.gainna"Stf(;( Lindane} 

•• •• ·• ••• ~!~t!~~·~.:~· ••• epo~·i·de .••... 
·•··•· .• Eridosiilfilo.·.I.············ .. 
.Die1ddn· .. 

4,-kOOE .•... 
... Endrin •. 

Endosul fan]I •. · 
.·4,4-000.. •.•. .•.. 
.·•·· .. Endosul fiJiisulfatEl 
i •• 4;4-00L .•• · ••• ··.·.·> i.· .. ·.····· . 
.. Hethoxychlor ...... . 

< Endr; il ketone··· ... 
... Endd n. al dehyde< 
·.al pha,:,Ch 1 ordane ••...•..•.•.... 

ganma~Ch1ordane .... 
··Toxaphene .•.•.•.•........ 
· .. Aroc1or-'1016 ..... 

Ai-oe1or-12Z1 .•....... 
.·Aroclor-1232. 

AroClo";;1242.· ..... . 
Arcjc1or~1248.··· 

Al"oGJof';125f •..••........ 
.... Ai'oc 161''''1260·.·········· ..... . 

j.? 

VALUE 

RC016007 
WHITI NG 

16G00304 
20-AUG-96 
QUAL UNITS 

.05 UJ ug/l 

.05 UJ ug/1 
;05 UJ ug/1 
.0S UJ ug/1 
;05 UJ ug/1 
~05 UJ ug/l 

····.05 UJ ug/l 
•...•. 05 UJ ug/1 

.1 UJ ug/1 

.1 UJ ug/1 
;1 UJ ug/l 
.1 UJ ug/l 
.1 UJ ug/1 
.1 UJ ug/l 
.1 UJ ug/1 
.5 UJ ug/l 
.1 UJ ug/1 
.1 UJ ug/l 

.05 UJ ug/1 

.05 UJ ug/l 
. 5 UJ ug/l 

1 UJ ug/1 
2 UJ ug/l 
1 UJ ug/l 
1 UJ ug/l 
1 UJ ug/1 
1 UJ ug/l 
1 UJ ug/1 

NAS WHITING FIELD -- SITE 16 
GROUNDWATER -- PESTICIDES/PCBs -- REPORT NO. 10501 

DL VALUE 

.05 

.05 

.05 

.05 

.OS 

.05 

.05 
.;05 

.1 

.1 

.1 

.1 

.1 

.1 

.J 

.5 

.1 

.1 
.05 
,05 

5 
1 
2 
1 
1 
1 
1 
1 

RC016002 
WHITING 

16G00401 
19-AUG-96 
QUAL UNITS 

.05 U ug/1 

.05 U ug/l 

.05 U ug/1 

.05 U ug/1 

.05 U ug/1 

.05 U ug/l 

.05 U ug/l 

.05 U ug/l 
.1 U ug/l 
.1 U ug/l 
.1 U ug/1 
.1 U ug/1 
.1 U ug/l 
.1 U ug/l 
.1 U ug/l 
.5 U ug/l 
.1 U ug/l 
.1 U ug/l 

.05 U ug/1 

.05 U ug/l 
5 U ug/l 
1 U ug/l 
2 U ug/l 
1 U ug/l 
1 U ug/1 
1 U ug/1 
1 U ug/1 
1 U ug/1 

DL VALUE 

RC016003 
WHITING 

16G00402 
19-AUG-96 
QUAL UNITS OL 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

RB9S0020 
WHITING 

16G00403 
16-AUG-96 

VALUE QUAL UNITS 

.05 UJ ug/l 

.05 UJ ug/1 

.05 UJ ug/1 

.05 UJ ug/1 

.05 UJ ug/1 

.05 UJ ug/1 

.05 UJ ug/l 

.05 UJ ug/1 
.1 UJ ug/l 
.1 UJ ug/1 
.1 UJ ug/1 
.1 UJ ug/1 
.1 UJ ug/1 
.1 UJ ug/1 
.1 UJ ug/1 
.5 UJ ug/1 
.1 UJ ug/1 
.1 UJ ug/1 

.05 UJ ug/1 

.05 UJ ug/1 
5 UJ ug/l 
1 UJ ug/1 
2 UJ ug/1 
1 UJ ug/1 
1 UJ ug/1 
1 UJ ug/l 
1 UJ ug/l 
1 UJ ug/1 

DL 

) 

.05 

.05 

.05 

.05 

.05 

.05 

.05 

.05 
.1 
.1 
.1 
.1 
.1 
.1 
.1 
.5 
.1 
.1 

.05 

.05 
5 
1 
2 
1 
1 
1 
1 
1 



)""J-----~~"~ ----- '. NAS WHITING (, lD:----~SI~T~E-:1-::'6--------------------
GROUNDWATER -- PESTICIDES/PCBs -- REPORT NO. 10501 

Lab Sample Number: 
Site 

Locator 
Collect Date: 

{;/:~.:;:::;::.::.:>/:.:'::;:": '/':":: ::>(:".:.:', .:::-.:.':':',":::.': ,", .:::" >:/::-".:;::.;:: 

Btl;:MII~OES/pC8S .·~q;SoJi •.. 
""beta'-BHC "." .•• """"." 
"deltii.,BHC""" 
<glllJlli~-:BHC{Ll nd,ine) 
~f~~t~hlo" " " 

•• ""." •. Heptac:: h ]cwep0l( ide 
"." El'idosulf air I "" "" •. " ••• °ie1 di'lri< 

44--,OOE """"" """"""".""" 
" .. i E~dfi If<"" .> •• """" 
""< Endosu1fcmIl 

4,4;';000." """ " 
Endosulfan.sulfate 

<4,4~DOT "" ". "" " " 
... Methoxychlor. 

"Endr'in ketone 
Endrinaldehyde 

/~lpha-:,Chlordane 
.ganma"'Chlordane 

""Jtiicaphel1e " "."" 
"Arotlor"1016 "" 
Aroolor-IUl " 

."Aroclori 1232 " 

~i~§l~~:}~:t 
Ar9(; 1 or~ 1254 ." •.. """ 

.Ar~~Jor;;1260 •• " 

RB980020 

VALUE 

WHITING 
16G00403D 
16-AUG-96 
QUAL UNITS 

;05 UJ 
,os UJ 
.05 UJ 
.05 UJ 
.05 UJ 
.05 UJ " 
.05 UJ 
.05 UJ 

.1 UJ 

.1 UJ 
;1 UJ 
.1 UJ 
.1 UJ 
.1 UJ 

".1 UJ 
.5 UJ 
.1 UJ 
.1 UJ 

;05 UJ 
.05 UJ 

5 UJ 
1 UJ" 
2 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 

ug/l 
ug/1 
ug/1 
ug/1 
ug/1 
ug/l " 
ug/l 
ug/l 
ug/l 

"ug/1 
ug/l 
ug/1 
ug/l 
ug/l 
ug/1 

" ug/1 
ug/1 
ug/1 
ug/1 
ug/l 
ug/l 
ug/l 
ug/l 
ug/1 
ug/l 
ug/1 
ug/1 " 
ug/1 

DL 

.05 

.05 

.05 

.05 

.05 
".05 
.05 
.05 

"" .1 
.1 
.1 
;1 
; 1 
.1 
.1 
:5 
.1 
.1 

;05 
.05 

5 
1 
2 
1 
1 
1 
1 
1 

.1···.· •• •· •• ·"1··.1"·· •••• ••• ••• ·.: •••••• •• •••• · •••••••••••••••••.••.• ; ••.•••.•••.•••...•••.••.••. !........................................ .•.•...•...•...•...•..........••••....••...••..•.. .. .. ... . . ......... . 

!(!t'J1T~,i\~~~::!i!!ifl~lrJ(1ml~c'~~reff~UAli FIEC AStsrlHAIEO 

VALUE 

RC016009 
WHITING 

16G00501 
21-AUG-96 
QUAL UNITS 

.05 U 

.05 U 

.05 U 

.05 U 

.05 U 

.05 U 

.05 U 

.05 U 
.1 U 
.1 U 
.1 U 
.1 U 
.1 U 
.1 U 
.1 U 
.5 U 
.1 U 
.1 U 

.05 U 

.05 U 
5 U 
1 U 
2 U 
1 U 
1 U 
1 U 
1 U 
1 U 

ug/l 
ug/1 
ug/l 
ug/l 
ug/l 
ug/1 
ug/l 
ug/l 
ug/1 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 

OL VALUE 

RC016013 
WHITING 

16G005010 
21-AUG-96 
QUAL UNITS 

"':" :.: .. <:.:: .. , ':";"':.,::. 
-:".:. ......... -: .... ;.: .... . 

DL 

. ' ....... '........ . : ~~< ii<~~~ · .......... u~/r<.:~~ 
. 05~ 05 U •••..•••.•••••..••••••.••• " ...•••..•.• " •... " ••. "" ••...• " .•• " •.•. UU~U"" ••. g~gg." .•. lkll" .•• " •• "" •• 11.11."· •••.••..• " •.••...• "...........; 05 : ~~.:~~~ ..••.•... '. . . .. ...........' 05 
.05··.····\;050: ••.••••.••••••..••••. <.: .••... ~0 . .555 
.05> ··.>;05U ..•••..••.•••. " .•... u.u9g.l/11 ...••.•.. ··.: ........ . .05 ·>;05U.. ..... ... . . .. ...>.~t 

: i ••• •• ••.•••. ·.· ••••••••••••••••••• : •• ~ ••••• ~ ••••.•..•••.• : .•••.. ~~~.~ ••.••.•••• · ••• · •• ··•· •• · ••••••. ·· •• :.t 
• ••. • •••.•..•.• ·.u "~ .. gg~.~II.Ill .•... ·• .•.•. 1.· "" """""";1 :. i

1
.·.i· .•....•.•.•.•. rI.; .•.•.•. ".tl ••. : .• ~uu..... .. ...... .·· .. · 'l .....................•...••....•........ ·u9/l:··)?;.1 

. 0
: 55:i. •..•..•.••. .ot5}.· ••.. ~U •• •• i~ll ::;.i·~! 

.. ... ....... ..... ...u9l12<05 
.05.\>05 U ug/l ·'>:05 

5 ···<>'SU ••••.•.••.• • •.. · .•• ~.gg·~ .•••. l.I .•••................. 5 
!t;·.r~ ... · ..... fI. i 

•• .. , 

,/ .. ···i. IUc •. · •...•••.•.••••.•. ·u~u •••.. g~~ .• ~y.'.~ll)!: .•.•. •. ;:';.ji! 
L».f~ . ..•.•.••.•..... ......>? .)} 

VALUE 

RB980019 
WHITING 

16G00601 
16-AUG-96 
QUAL UNITS 

.05 UJ 

.05 UJ 

.05 UJ 

.05 UJ 

.05 UJ 

.05 UJ 

.05 UJ 

.05 UJ 
.1 UJ 
.1 UJ 
.1 UJ 
.1 UJ 
.1 UJ 
.1 UJ 

.15 J 
.5 UJ 
.1 UJ 
.1 UJ 

.05 UJ 

.05 UJ 
5 UJ 
1 UJ 
2 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 
1 UJ 

ug/l 
ug/l 
ug/1 
ug/l 
ug/1 
ug/l 
ug/l 
ug/1 
ug/l 
ug/1 
ug/l 
ug/l 
ug/1 
ug/1 
ug/l 
ug/1 
ug/l 
ug/l 
ug/1 
ug/l 
ug/l 
ug/1 
ug/1 
ug/1 
ug/1 
ug/l 
ug/l 
ug/l 

)1--

OL 

.05 

.05 

.05 

.05 

.05 

.05 

.05 

.05 
.1 
.1 
.1 
.1 
.1 
.1 
.1 
.5 
.1 
.1 

.05 

. 05~ 
5> 
It 
f,f: 
1": 
l~"" 
~ 

1: 
1 
1 



NAS WHITING FIELD -- SITE 16 
GROUNDWATER -- PESTICIDES/PCBs -- REPORT NO. 10501 

Lab Sample Number: 
Site 

Locator 
Collect Date: 

~(,l~~~Wltiiji$f~~~~:o-s~< 
aliiha~BHC· ............... . 
beta:cBHC··· •• 
delta.,BHC 
gatirna"BHC{ Lindane) 
~eptachl(rr> .. . 
Alddn< ........ . 
. Heptach 1 C)tepox ide. 

. Endosulfari.T ...... . 
<Dieldtiii< . 
··4.4~oDE .. 

Endriri ........ . 
··Endosulfan II 

4.4-DOO .. 
• Endosulfali sulfate 

.. 4.4-:001/. 
•• Methoxychlor 
Eoddn ketone.· . 
Endrin· a 1 dilhyde·. 

.· .. ···.alpha.:.Chlordane···· 
·gal111ia':'Chli)rdane 

Toxaphene . 
. Moelor-lOI6 . 
Aroclor-1221 

. Moclor-l232 
Aroelot"1242 

•..... Ai-ae 1 or;';i248 
.... Mcie lor'-12s4 
. Aroclot:"1260 

VALUE 

...... :- .... :.:.:.: ... .; ..... - .. :.: .:':::-,",>.::.-:" <:"::"::>::'.:. ........... .. .-.:- .:-';' 

RB980018 
WHITING 

16G00602 
15-AUG-96 
QUAL UNITS 

.05 UJ 

.05 U 
05 UJ 

.05 U 
05 U 

.05 U 

.05 U 

.05 U 
1 U 
1 U 
1 U 
1 U 
1 U 
1 U 

14 J 
5 U 
1 U 
1 U 

.05 U 
;05 U 

5 U 
1 U 
2 U 
1 U 
1 U 
1 U 
1 U 
1 U 

ug/1 
ug/l 
ug/l 
ugll 
ug/l 
ugll 
ug/l 
ug/l 
ug/l 
ug/l 
ugll 
ug/l 
ug/1 
ug/l 
ug/l 
ugll 
ug/1 
lJg/1 
ug/1 
ug/1 
ug/l 
ug!1 
ug/1 
ug/l 
ug/1 
ug/l 
ug/l 
ug/l 

DL 

.05 

.05 

.05 

.05 
,05 
,os 
.05 
. 05 

1 
1 
1 

.1 
1 
1 
1 
5 
1 
1 

05 
.05 

5 
1 
2 
1 
1 
1 
1 
1 

:·U,,~()f()ETEbTE() .• J= ES T I MATEDV~tUE 
······.·.···.·.···.·.···..~2~R~g~fl~n~a~1~g~~T12~ ~AtlUBlf QUALIFIED AS ESTIMATED 
....... ·.·.·r .• ···.,j:··!,·· 

RB887015 
WHITING 

16G00701 
25-JUL-96 

VALUE QUAL UNITS 

.05 UJ ug/l 
05 UJ ug/l 
05 UJ ug/l 
05 UJ ug/l 
05 UJ ug/l 

.05 UJ ug/l 
05 UJ ug/l 
05 UJ ug/l 
1 UJ ug/l 
1 UJ ug/l 
1 UJ ug/l 
1 UJ ug/l 
1 UJ ug/l 
1 UJ ug/l 
1 UJ ug/l 

.5 UJ ug/l 
1 UJ ug/l 
1 UJ ug/l 

.05 UJ ug/l 

.05 UJ ug/l 
5 UJ ug/l 
1 UJ ug/l 
2 UJ ug/l 
I UJ ug/1 
1 UJ ug/l 
1 UJ ug/l 
1 UJ ug/l 
1 UJ ug/1 

) 

DL 

RB887016 
WHITING 

16G00702 
25-JUL-96 

VALUE QUAL UNITS DL 

0505u .ug/l> •. 05 
.·05.··.··.··.····.······· .·.····.··.·'····05·····.··U .. · 11·· ·05 .lJg ......•... ' 
05 •••. ·<OS.Uug/l· • .:.~~ 

'~r>::~~~ ..u9jr . ·05 
05 ........... 05u i ljgg. ·/t .•. .::05 
05):050 uglll ....................................... 00.55 .. 

· as •.•. ········\·.05·U •• i~u· .• ~gll· •. ·.Jl1 .••.•••.•. • .•. · •••• · .••..•.••...•.........•••...••..••...•...••.••..••... 11 .• ~1 .........</:.lli.·.·.i~U·· .• · 
<ug/1·····'1 

~11 ••.•••••.••..•..••.••.•••.•..•••.••......•..•.•.•.••. : •.•••. : •• 111.· •.••• ~UUJ......~~H).It 
·t.ig/l· .... >d 

5······· 5 U· .. ·ug/1·········· •••..• :;·5 . r ·······/:1U· .•...... Il··· ... ·····1 

· or; . \t;6~tl) ~ijl'" '..:~~ 
· O~~.......}/ ..•...•............•.. O ............ ~~ .... · ......•.•..•..• ~~ ... ·........lJgll >. . ... >5 

·.ug/l •...•. ·.·.· •. 1 
.ug/F· ·.·2 

l1U .ugllJ 
11 Uugll···· .1 

t t~~~~l<l 
.... 

... ......... : ... . 

i[\li.· 

VALUE 

RB887017 
WHITING 

16G00703 
2S-JUL-96 
QUAL UNITS 

.05 UJ ug/l 
05 UJ ug/l 

.05 UJ ug/l 

.05 UJ ug/1 

.05 UJ ug/1 

.05 UJ ug/l 
05 UJ ug/l 
05 UJ ug/1 
1 UJ ug/1 
1 UJ ug/1 
1 UJ ug/l 
1 UJ ug/l 
1 UJ ug/l 
1 UJ ug/l 
1 UJ ug/1 

.5 UJ ug/l 
1 UJ ug/l 
1 UJ ug/l 

.05 UJ ug/l 

.05 UJ ug/l 
5 UJ ug/1 
1 UJ ug/1 
2 UJ ug/l 
1 UJ ug/1 
1 UJ ug/l 
1 UJ ug/l 
1 UJ ug/1 
1 UJ ug/l 

DL 

) 

.05 
05 

.05 

.05 
05 

.05 

.05 

.05 
1 
1 
1 
1 
1 
1 
1 
5 
1 
1 

05 
.05 

5 
1 
2 
1 
1 
1 
1 
1 



NAS WHITING.' }Ot,:----~S~I";"TE~16::--------------------·· .1------)I-----~~~ ) 
Lab Sample Number: 

Site 
Locator 

Collect Date: 

GROUNDWATER -- INORGANIC·S -- REPORT NO. 10502·~ 

VALUE 

90226004 
WHITING 
WHFl6-1 

16-NOV-93 
QUAL UNITS 

27.ZJ 

..... · •.•••••••• · •• 2~.:} ~ ••. 
3L5J 

«:~2 IJ' 
·.····.··.··.··.3.2 U . ·············1090J 

» 3.3. U 
'. '::,'.4.1· U 

·<::.···:.·······.··.8.2.J 
·····:34.5 J 

················.·L8J 
10ZO J 

'.4.2 J . 
,15 U 

.10.6 J 
··852 J 

2 U 
·•· .. ····2.7 IJ 

.2300 J 
< ..••• 88U 

2.5U 
29 

1. 7 U 

ug/1 
ug/l 
ug/1 
ug/1 

.. u9/1 
ug/1 
u9/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 

.ug/1 
.ug/1 
u9/1 
ug/1 
ug/1 

DL 

·.·200 
... ·60 
Hi 
200 

S 
5 

·5000 
10 
50 
2S 

100 
3 

5000 
15 
.2 
40 

5000 
5 

10 
5000 

10 
50 
20 
10 

AS ESTIMATED 

90214002 
WHITING 
WHFl6-2 

24-NOV-93 
VALUE QUAL UNITS 

178 J 
20.7 U 
1. 6 U 

12.3 J 
.2 U 
5 

859'J 
3.3 U 
4.1 U 
2.1 U 
135 
1.3 J 
534 J 

20.5 
.15 U 

9 U 
614 U 

2 U 
2.7 U 

6850 
.88 U 
2.5 U 
6.5 J 
1. 7 J 

ug/1 
ug/1 
ug/1 
ug/1 
ug/l 
ug/1 
ug/l 
ug/1 
ug/1 
ug/1 
ug/1 
ug/l 
ug/1 
ug/1 
ug/1 
ug/1 
ug/l 
ug/l 
ug/1 
ug/l 
ug/1 
ug/1 
ug/l 
ug/1 

DL 

90272002 
WHITING 

WHFl6-28 
06-DEC-93 

VALUE QUAL UNITS 

", " ..................................... . 

::1,lttJii!i~~;,t:!il: 
••••••••••••••••••••••• ! •••••••••••••••••••••••••••••••••.••••.••.•• : ••••.••.....•........... :: ... : ... 

:} ..... 

DL 

90272001 
WHITING 

WHFl6-2C 
06-DEC-93 

VALUE QUAL UNITS 

25.1 J ug/1 
20.7 U ug/1 
1.6U ug/1 

34.4 J ug/1 
.2 U ug/l 

3.2 U ug/1 
2120 J ug/1 
3.4 J ug/1 
4.1 U ug/1 
2.8 J ug/1 
545 ug/1 
1.6 J ug/1 

1400 J ug/1 
115 ug/1 
.16 J ug/1 

9 U ug/1 
614 U ug/1 

2 U ug/1 
3.9 J ug/1 

3330 J ug/1 
.88 U ug/1 
2.5 U ug/1 

8 J ug/1 
1. 7 U ug/1 

DL 

200 
60 
10 

200 
5 
5 

5000 
10 
50 
25 

100 
3 

5000 
15 
.2 
40 

5000 
5 

10 
5000 

10 
50 
20 
10 

.~. 

t_ 



Lab Sample Number: 
Site 

Locator 
Collect Date: 

90225001 

VALUE 

WHITING 
WHF16-3B 
15-NOV-93 
QUAL UNITS 

85000 U ug/l 
104 li ug/l 
4.5 J ug/l 
105 J ug/1 
4.7 J ug/l 

16 U ug/1 
79400 ug/l 

219 ug/l 
21.3 J ug/l 
43.6 J ug/l 

313000 ug/1 
15.2 ug/l 
6780 J ug/l 
1050 ug/l 

.23 ug/l 
82.4 J ug/1 
7000 J ug/l 

2 U ug/1 
24.3 J ug/l 
6980 J ug/l 

.88 U ug/l 
987 ug/l 
152 ug/l 
1.7 U ug/l 

NAS WHITING FIELD -- SITE 16 
GROUNDWATER -- INORGANICS -- REPORT ND. 10502 

DL 

200 
60 
10 

200 
5 
5 

5000 
10 
50 
25 

100 
3 

5000 
15 
.2 
40 

5000 
5 

10 
5000 

10 
50 
20 
10 

90221002 
WHITING 

WHFI6-3C 

VALUE 
12-NOV-93 
QUAL UNITS 

82600 ug/l 
20.7 U ug/l 
3.7 J ug/l 
297 ug/l 
3.6 J ug/l 

56.5 ug/l 
23000 ug/l 

225 ug/l 
6.2 J ug/l 

87.1 ug/l 
83700 ug/l 
69.1 ug/l 
8660 ug/l 

498 ug/l 
.48 ug/l 

38.5 J ug/l 
4780 J ug/l 

2 U ug/l 
2.7 U ug/l 

13500 ug/l 
.88 U ug/l 
120 ug/l 
451 ug/l 
1.9 J ug/l 

) 

DL 

90220001 
WHITING 

WHFI6-3D 
ll-NOV-93 

VALUE QUAL UNITS DL 

"'i':j'if~~<~~i;;rj~fil!~,:'r1, 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

90220002 
WHITING 

WHFI6-3DA 
ll-NOV-93 

VALUE QUAL UNITS 

2590 J ug/l 
20.7 U ug/l 

2 J ug/l 
20.4 J ug/l 

.45 J ug/l 
5.6 ug/l 

2420 J ug/l 
5.1 J ug/l 
4.1 U ug/l 
2.4 J ug/l 

1230 J ug/l 
2.4 UJ ug/l 
955 J ug/l 

94.1 ug/l 
.15 U ug/l 

9 U ug/l 
1770 J ug/l 

2 U ug/l 
2.7 UJ ug/l 

23000 ug/l 
.88 U ug/l 

5 J ug/l 
17.8 J ug/l 
1. 7 U ug/l 

DL 

200 
60 
10 

200 
5 
5 

5000 
10 
50 
25 

100 
3 

5000 
15 
.2 
40 

5000 
5 

10 
5000 

10 
50 
20 
10 

) 



.......... .......... . . 
. :>::.:.:: .. :.: .. : .... :.:.: .. : .. ::.:::.. :: ...... :: .. . 

Lab Sample Number: 
Site 

Locator 
Collect Date: 

PMETALSAHOtVANIOE .' 
A]uminuin ..... . 
AntImOnY 
Arsenic . 
Bar; UI11 
Beryl.Hum •...•.. 
Cadmiutii·· ..... " 
Calcium 
Chromiul11 
Cobalt .' 
Copper ..•.... 
Iron ....•.•.. 
lead ...........•. 
MagnE!siilin .. , .... 
Mangiliiese/ 
MercurY... 
Hi cke1 ' ••.•.. 
Potassit.iin< ......• 
seleniUm.··.········· 
Silver> 
Sod! urn.. ..' 
Thall ium< ..... 
Vanadl uilf; ••• • ••• ·•··• .•• 
~~~~ide··· .•... 

90226001 

VALUE 

WHITING 
WHF16-4B 
16-NOV-93 
QUAL UNITS 

6280 ug/l 
20.7 U ug/1 
3.1 J ug/l 

25.9 J ug/1 
.2 U ug/l 

3.2 U ug/1 
91600 ug/1 

7 J ug/l 
4.1 U ug/1 
6.6 J ug/1 

4640 ug/1 
6.1 ug/1 

7840 ug/l 
81.1 ug/1 

.15 U ug/1 
9. U . ug/1 

3360 J ug/l 
2 U ug/l 

2.7 U ug/1 
3270 J ug/l 

.88. U ug/1 
14.2 J ug/1 
92.5 ug/l 

1.7.0 . ug/l 

NAS WHITING FIELD ')I;-.(I;"';'T";"E""";I-;:'6--------------------- ,)"'--­
GROUNDWATER -- INORGANICS -- REPORT NO. 10502 

DL 

200 
60 
10 

200 
5 
5 

5000 
10 
50 
25 

100 
3 

5000 
15 
.2 
40 

5000 
5 

10 
5000 

10 
50 
20 
10 

90226002 
WHITING 

WHFI6-4BA 
16-NOV-93 

VALUE QUAL UNITS 

5170 ug/l 
20.7 U ug/l 
1.6U ug/l 

26.3 J ug/1 
.2 U ug/l 

3.2 U ug/1 
90300 ug/1 

7 J ug/l 
4.1 U ug/1 
6.5 J ug/l 

3370 ug/1 
4.7 ug/1 

7720 ug/1 
67.2 ug/1 

.15 U ug/1 
9 U ug/l 

3540 J ug/1 
2 U ug/1 

2.7 U ug/1 
3090 J ug/1 

.88 U ug/l 
11.5 J ug/1 

68 ug/1 
1. 7 U ug/l 

DL 

90226003 
WHITING 

WHF16-4CD 
16-NOV-93 

VALUE QUAL UNITS DL 

200 ..... 11LJtJg/l '.200 
60<2(};7Uug/l···· .' 'i60 

25~.... .......1~J~.~!~1 •.•.••... ···25~ 
5' . 3;9J ••.• .• • .• · .• ··.tJ.·.·gl.1·S 

50~~ .. • .. 1970j .............................. ~.gg. ~ ... 1.1 ... · .. •.... ····.·.·?.·SOOO 
50. .J}~. >j~ 
25 .' '2~ Lu~~H .' ..... 25 
10~ ······.·14~U.~~HilO~ 

5000 '.' 459J ...•......•. ug/1<5000 
15 .. •• .. ··.·.·.·.1a,2< >i ug/l···\15 
.2« .'. "ASU ..... "'/1 '2 
40 ·....i ........ ·9U?ti~!l.·Y40 

5000 ". ····.····614U09/1 "5000 5 ... ' ... 'tU> .......... "11 ·.......5 

10> ·•·· •.. ·····2,}U ••..••• · ...•. • .•.••.•.•.•••• · ...•.••. ~u .. ~g//11 .•.••••••••.•••••. · ... 10 
5000 ··>369()j .. ><5000 

10 ••..•. ·.·,88 .. U .••.•..• · .•••......•. · ..•...•...• · •....•.. uu~// .. · .. 11 ........•• · .••. ·•· •••••• 10 50'" •••... f 5U' " .• ·......50 

20 .• · .•.. · •.•... • .... • .. •• .. ·••·•• •.••.•. · •• •.•· .• ·••·.• .. · •. 2 .•.. · •. 51 .....• : •• ·.77· ••. · •. • •• • ..• U•·· .•• •· .•••• :.09/1 <'20 10· •• Ugl1 ••• ><10 

90225002 
WHITING 

WHF16-4D 
lS-NOV-93 

VALUE QUAL UNITS 

779 U 
20.7 U 
1.6U 

20.3 J 
.2 U 

3.2 U 
6350 
3.8 J 
4.1 U 
2.1 U 
223 
1.2 J 
528 J 

59.1 
.15 U 

9 U 
614 U 

2 U 
2.7 U 

3180 J 
.88 U 
3.5 J 
3.3 J 
1. 7 U 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/l 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/l 
ug/1 
ug/1 
ug/l 
ug/1 

DL 

200 
60 
10 

200 
5 
5 

5000 
10 
50 
25 

100 
3 

5000 
15 
.2 
40 

5000 
5 

10 
5000 

10 
50 
20 
10 



.......... -: ............... :.: .. -::: : .......... . 

C1.PfoltTALSANOd AN lOE 
•... Aluminum' 
. Alit lliiOny ........ . 
. ·.A rseii.ic< .....> .' •.. ' ." 
.. 'Bari unr. ••• ·:·.·.· .•• >.· .. ·····:···· 

8ery 111 tim:>. '. 
Cadmium·> .... 
Calcium 
Chromium 
Cobalt ..•. 
Copper' '.' 
Iron 
Lead 
Magnesium 
Manganese 

~~~k~rY ..... 
.. Potass tUlii . 
·.·Se1enfurii.····.···.··········· 
:~l~r:~:<i ... ···· 

.. Thallium ..... 
Vanadium 

··Zinc . . 
·.·~y~nidE! .. 

Lab Sample Number: 
Site 

Locator 
Collect Date: 

90236003 
WHITING 
WHF16-5 

17-NOV-93 
VALUE QUAL UNITS 

64.8 J ug/1 
20.7 U ug/1 
1.6. U ug/1 
7.9 J ug/l 
',2 U ug/1 
3;2U . ug/1 
157 J ug/1 
3.3 U ug/1 
4.1 U ug/1 
2.1 U ug/l 
35 J ug/1 
1 U ug!1 

270 J ug/1 
1.7 J ug/1 
.15 U ug/1 

9 U ug/1 
614U ug/1 

2 U ug/1 
2.7 U ug/l 

1630 J ug/1 
.• 88 U ug/1 

2,5 U ug/1 
2.2 J ug/l 
1 .. 7 U ug/1 

NAS WHITING FIELD -- SITE 16 
GROUNDWATER -- INORGANICS -- REPORT NO. 

DL 

200 
60 
10 

200 
5 
5 

5001i 
10 
50 
25 

100 
3 

5000 
15 
.2 
40 

5000 
5 

10 
5000 

10 
50 
20 
10 

RC016004 
WHITING 

16G00101 
19-AUG-96 

VALUE QUAL UNITS 

18.2 U 
8.6 U 

.5 U 
24.1 J 

.3 U 
1.2 U 
623 J 
2.1 J 
2.3 U 
1.1 U 

39.9 J 
2.1 U 
685 J 
3.8 J 

.1 U 
7.3 U 
375 J 

.6 U 
2.5 U 

1860 J 
.6 U 

1.5U 
114 
1.5U 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug!1 
ug/1 
ug/1 
ug!1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 

) 

DL 

10502 

WTME340009 WTME340010 
WHITING WHITING 

16G00101 16GOOI0ID 
24-JUL-97 24-JUL-97 

VALUE QUAL UNITS DL VALUE QUAL UNITS DL 

200 200 U ug!1 200 
... 60 60 U ug/l 60 

10 10 U ug/l 10 
200 20.7 J ug/1 200 . "5 5 U ug/1 5 

5 5 U ug/1 5 
5000 5000 U ug/1 5000 

10 10 U ug/1 10 
50 50 U ug/1 50 
25 25 U ug/1 25 

100 100 U ug/1 100 
. ······3 3 U ug/1 3 
5000 623 J ug/1 5000 

15 15 U ug/1 15 
.2 .2 U ug/1 .2 
40 40 U ug/1 40 

S()OO 5000 U ug/1 5000 
5 5 U ug/1 5 

10 10 U ug/l 10 
·5000 2110 J ug/1 5000 

10 10 U ug/1 10 
.• ·50 50 U ug/1 50 

20 20 U ug/1 20 

) 



)J---------------------:N::-:A:":':'s'"":'W~H~IT~I~NG)~D~---~SI:"":T~E-:1:-;:6------------------- '")1------
" GROUNDWATER -- INORGAtnCS -- REPORT NO. 10502 '-

Lab Sample Number: 

":"::" ....... : ....... :-: .. : -':'":"':':"'::'<;'\:.""::"."':"" " .. 

C{P·.·.METAlS.···AN6···CYANl·OE··' .'. 
~~~T~~;{i ..... . . 

.• Arser!ici •........ • ...•.... • 
··:·:BiiHum·:··········:··::····.···: ....... :···:····· 

Beryllium' . 
/Cadmiuni' . 
.. Calcium 
.>.Chromi urn 

Cobalt 
. Copper 

Iron 
. Lead 
Magnesium 

Site 
Locator 

Collect Date: 

RB980014 

VALUE 

WHITING 
16G00201F 
13-AUG-96 
QUAL UNITS 

21 U 
8.6 U 

.5 U 
17.4 J 

:3 U 
1. 2 U 
320 U 

2 U 
2.3 U 
1.1 U 

5 U 
.5 U 

464 J 
2.5 J 

.1 U 
7.3 U 
316 U 

.6 U 
2.5 U 

2670 J 
.6 U 

1. 2 U 
2.5 U 

ug/l 
ug/1 
ug/l 
ug/1 
ug/1 
ug/l 
ug/1 
ug/l 
ug/1 
ug/1 
ug/1 
ug/l 
ug/l 
ug/1 
ug/1 
ug/1 
ug/l 
ug/1 
ug/1 
ug/l 
ug/1 
ug/1 
ug/1 
ug/1 

DL 

RB980006 

VALUE 

WHITING 
16G00201 
14-AUG-96 
QUAL UNITS 

66.7 U 
8.6 U 

.5 U 
17.4 J 

.3 U 
1. 2 U 
308 U 

2 U 
3 J 

1.1 U 
41. 2 U 

.5 U 
484 J 
2.1 J 

.1 U 
7.3 U 
476 J 

.6 U 
2.5 U 

2690 J 
.6 U 

1. 2 U 
1. 5 U 
2.2 U 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/l 
ug/l 
ug/1 
ug/l 
ug/l 
ug/l 
ug/1 
ug/1 
ug/1 
ug/1 
ug/l 
ug/l 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 

DL 

RB980016 
WHITING 

16G00202 
15-AUG-96 

VALUE QUAL UNITS DL 

>11;Lu« "'ugll 

" .. 8.:.~ .•.• ~ •••• : •••.• : ....••• ·.~~~.1 ••••••••••••••• : ••••. · •........ : ... : .. '.:.: .. 
.' 30;ld : .•.. ug/1»> . 

1~9~~ . i":'::'~~~l( . 

5~:l~·.··: "~~~l 
2 .3J .. >ug/1 

1450 J ug/1 ...... . 

~;!~ ·•· •••• ·ml!!l!:;>i 
2···5U .·.····ug/L?········· 

..•... : ..•..••.•..•...••... : •.•.• : •.... : •.• : ••... : •.•....• : .••.•.•.•...•.•.•.•...••.•.•.•...•.•.•.•... 5 .....• :.· ... ·.;1·· .. : .. •·· ... i. · .••. • .•. • .•.•. ~u •••••.•. · .• :·.:... i~~~t. 
I> •••• ·.··.>~~~.l· ........ · .. ·: ... · .... >\·· ::.':':': 

WTME322004 
WHITING 

16G00202 
22-JUL-97 

VALUE QUAL UNITS 

200 U 
60 U 
10 U 

45.2 J 
5 U 
5 U 

3660 J 
10 U 
50 U 
25 U 

100 U 
3 U 

3020 J 
21.8 

.2 U 
40 U 

5000 U 
5 U 

10 U 
4300 J 

10 UJ 
50 U 
20 U 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/l 
ug/l 
ug/1 
ug/1 
ug/l 
ug/l 
ug/l 
ug/l 
ug/1 
ug/l 
ug/1 
ug/l 
ug/1 
ug/1 
ug/1 
ug/l 
ug/l 

DL 

200 
60 
10 

200 
5 
5 

5000 
10 
50 
25 

100 
3 

5000 
15 
.2 
40 

5000 
5 

10 
5000 

10' 
50 
20 



CLP METALSANDtVAtUDE 
•. Aluminum' 
. Antimony . 

··· •. ·Arsen.ic· 
·······Bar'liiiil···· 

Beryl 1 hun 
( Cadrilium •.•. 
> Calcium' 
••...... Chrami urn •..... 

Cobalt . 
•.• Coppet.·.··· 
··Irori ... 

Lead 
Magnesium 
Manganese 
Mercury . 
Nickel ...... . 

.. Potassium 
Seltmlum 

'. Silver. 
Seidi urn> 
.Thalli um 

. ". VanadlLim 
... Zinc ." 

Cyanide.····· 

Lab Sample Number: 
Site 

Locator 
Co 11 ect Date: 

NAS WHITING FIELD -~ SITE 16 
GROUNDWATER -- INORGANICS -- REPORT NO. 10502 

RB9BOO17 
WHITING 

16G00203 
15-AUG-96 

VALUE QUAL UNITS 

. 17.7 U 
B.6 U 

.5 U 
21.5 J 

.3 U 
1.2 U 

.1000 J 
2 U 

2.3 U 
1.1 U 

30.2 U 
.5 U 

732J 
36.9 

.1 U 
7.3 U 
322 J 

.6 U 
2.5 U 

2160 J 
.6 U 

1.2 U 
4.9 U 
1.6 U 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug!1 
ug/1 
ug/1 
ug/l 
ug/1 
ug/l 
ug/1 
ug/1 
ug/1 
ug/l 
ug/1 
ug/1 
ug/1 
ug/l 
ug/1 

DL 

QUALIFIED AS ESTIMATED 

WTME322005 
WHITING 

16G00203 
23-JUL-97 

VALUE QUAL UNITS 

121 J 
60 U 
10 U 

17.4 J 
5 U 
5 U 

lOBO J 
10 U 
50 U 
25 U 

100 U 
3 U 

659 J 
41.4 

.2 U 
40 U 

5000 U 
5 U 

10 U 
20BO J 

10 U 
50 U 
20 U 

ug/l 
ug/l 
ug/l 
ug/1 
ug/1 
ug/1 
ug/l 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/l 
ug/1 
ug/1 
ug/1 
ug/1 
ug/l 
ug/1 

) 

DL 

RC016005 
WHITING 

16G00301 
20-AUG-96 

VALUE QUAL UNITS DL 

.: ......... ::::.:::.::-:.:: . .> .. : .... :::::.:.::< ... :. 
", .: .. ::: .... ::.:.:::::: .. :.:.: .. ;.:.:.;::::;. ,',: 
".:".: .-: .. : ... :-: .. :-: .. -:-:-: ..... :- .. :.-: .......... . 

. ....... ................... ....... ... . 

200· ·...:7~:~W< itJ~A\ . 
~~> ... ···SI] ) .•••.••..•. u.uu •• ~g//I .... ~l· .•• • •.•.• •• .• •• ..•.•.• ·.> .•••.•..••..•.•. ' 

200 ····4o'lJ· 
~ .••. , ... 'i:~>~~~H 

5000 .. ·····./24900··· 
~~ ..... (~.~M 
25 .L1U 

100176 
3 ···.• •. · ••. · .• 5U ... 

5000 2B50J .. 

~~.. ..>.··.··· .. fj· 
50ri~ .··...~HaX.·.···· 5 .. 11 ............. . 

50~~ •.••• • ••••••.•••••••• 4~.~g •••• ~·· •• • •••.•.•.•..•• ~~~.t .••••• : •• ·· .••••.••• · ••.••....••.. · ••••....• 
10 ...... ..: •• • ......... ,,6. U ....... ···ug/l"'··'·'··· .•.••. 

~~.···lJ~ ...•... · .•.. ·,.· .... ·.· .• ~u •.• ~g·/~.·.· .•• ll •.••. · ..•.•.••...••.•.•.••. : ....•.••.... :............................ :-···.tKU·.·· 

WTME34000B 
WHITING 

16G00301 
24-JUL-97 

VALUE QUAL UNITS 

749 ug/1 
60 U ug/1 
10 U ug/1 

39.3 J ug/1 
5 U ug/1 
5 U ug/1 

35700 ug/l 
10 U ug/1 
50 U ug/1 
25 U ug/1 

1040 ug/1 
3 U ug/1 

3450 J ug/1 
12.1 J ug/1 

.2 U ug/1 
40 U ug/1 

3510 J ug/1 
5 U ug/1 

10 U ug/1 
6660 ug/1 

10 UJ ug/1 
50 U ug/1 
20 U ug/l 

DL 

) 

200 
60 
10 

200 
5 
5 

5000 
10 
50 
25 

100 
3 

5000 
15 
.2 
40 

5000 
5 

10 
5000 

10 
50 
20 



~~------------------------------------~N~A~S~W~H~IT~I~NG ~~D~---~SI~T~E~1~6--------------------------------------­
GROUNDWATER -- INORGANfCS -- REPORT NO. 10502 

Lab Sample Number: 

":":",":"'\< :.::: .:.'.::::: : .. ::: .. ~:~'~;::\?:(\;-'::::;'" 

CLP~ETALSAH&riiANi OE· . 
.•... Aluminum· . 

Site 
Locator 

Collect Date: 

.. Ant i many.· •. :......... ..:. . 

.Arsenic}>·· .. . •.. 

VALUE 

RC016006 
WHITING 

16G00302 
20-AUG-96 
QUAL UNITS 

82.5 U 
8.6 U 

;5 U 
23.5 J 
. ;3 U 

DL 

'~~f;r,~:;:;~\;;I:,: .............. 1.2 u 

ug/l 
ug/1 
ug/l 
.ug/1 
ug/1 
ug/1 
ug/1 
ug/l 
ug/l 
ug/1 
ug/l 
ug!1 
ug/l 
ug/l 
ug/l 
ug/1 
ug/l 
ug/l 
ug/1 
ug/1 
ug/1 
ug/1 
ug/l 
ug/l 

: ..•• :·.~~g~er .•.. ···.········· 
> Lead· . 
.··.Magnesiuin· .......... . 

Manganese •.• ·•• i Mercury·· .... 
Hickel·>: 

.. potassiimi..: 
Selenium •.•.•....•..•.. 

.:Si lver . 
: ••.. Sodi um 
. Thall i um .. 

.... Vanadium 
linc 
Cyanide. 

».l~~g:.j . 
. ··.2.3 U 

.. 1,1 U 
·113 

.9 U 
720J 

47.3 
.1 U 

7.3 U 
401 J 

.6 U 
2.5 U 

2490 J 
.6 U 

1,2 U 
6.2 U 
1.5U 

QUALIFIED AS ESTIMATED 

WTME322002 
WHITING 

16G00302 
22-JUL-97 

VALUE QUAL UNITS 

200 U 
60 U 
10 U 

25.3 J 
5 U 
5 U 

997 J 
10 U 
50 U 
25 U 

100 U 
3 U 

790 J 
18 
.2 U 
40 U 

1180 J 
5 U 

10 U 
3470 J 

10 UJ 
50 U 
20 U 

ug/1 
ug/l 
ug/1 
ug/l 
ug/l 
ug/l 
ug/l 
ug/1 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/1 
ug/l 
ug/l 
ug/l 
ug/1 
ug/l 
ug/l 
ug/l 

DL 

RC016008 
WHITING 

16600303 
21-AUG-96 

VALUE QUAL UNITS DL 

WTME322003 
WHITING 

16600303 
22-JUL-97 

VALUE QUAL UNITS 

222 ug/1 
17.4 J ug/l 

10 U ug/l 
26.6 J ug/l 

5 U ug/1 
5 U ug/l 

1380 J ug/1 
10 U ug/1 
50 U ug/l 
25 U ug/1 

1370 ug/l 
3 U ug/1 

1220 J ug/l 
89.6 ug/l 

.2 U ug/l 
40 U ug!1 

5000 U ug/l 
5 U ug/1 

10 U ug/1 
3940 J ug/l 

10 UJ ug/l 
50 U ug/l 
20 U ug/l 

)1-. -

DL 

200 
60 
10 

200 
5 
5 

5000 
10 
50 
25 

100 
3 

5000 
15 
.2 
40 

5000 
5 

10 
5000 '':: 

10 ':.* 
50 ,'.? 

20 



ClPMETALSAND CYANIDE 
Aluminum 

. Antimony 
Arsenic 
Barium . 
Beryl Hum 

.. Cadmium 
Calcium 
Chromium 
Cobalt •. 

.• ····.·Coppi!t' 
·.·Iroo 

lead·· 
Magnesium 

< Manganese 
··MerciJry 

Hickel 
PotassiUlli· 
Selenium 
Silver 

. Sodium 
Thallium 
Varuidium . 

·linc. 
~yanide 

Lab Sample Number: 
Site 

Locator 
Co 11 ect Date: 

RC016010 
WHITI NG 

16G00303F 
21-AUG-96 

VALUE QUAL UNITS 

25.4 U 
8.6 U 

.5 U 
18.9 J 

.3 U 
1.2 U 
962 J 
3.4 J 
2.3 U 
1.1 U 
396 

.5 U 
893 J 

53.3 
.1 U 

7.3 U 
316 U 

.6 U 
2.5 U 

4590 J 
.6 U 

1.2 U 
3.9 U 

ug/l 
ug/l 
ug/l 
ug/l 
ugll 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/1 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/1 
ug/l 

NAS WHITING FIELD -- SITE 16 
GROUNDWATER -- INORGANICS -- REPORT NO. 10502 

DL 

RC016007 
WHITING 

16G00304 
20-AUG-96 

VALUE QUAL UNITS 

90.7 J 
10 U 

1. 5 U 
13 J 
.3 U 

1. 2 U 
2500 J 

2 U 
2.3 U 
1.1U 
111 

.5 U 
988 J 

73.7 
.1 U 

7.7 J 
1640 J 

.6 U 
2.5 U 

20600 
.6 U 

1.5U 
53.1 

1. 5 U 

ugll 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ugll 
ugll 
ugll 
ug/l 
ug/l 
ug/l 
ugll 
ugll 
ug/l 
ug/l 
ug/l 
ugll 
ugll 
ugll 
ug/l 
ug/l 

) 

DL 

WTME340006 
WHITING 

16G00304 
24-JUL-97 

VALUE QUAL UNITS DL 

.. 1900 ···.·u9l1/ 200 
... GO U ug/J 60 

lOU .. ug/110 
is J . ··.uglt ........ 200 
5 U .... ug/l.... .5 

·.·.5 U ·.·og/L ·5 
2960JIJg/F 5000 
10Uug/1 ············10 

•• 1l~~ ~·~~H ........•....• ~~ 
l040Ulill····<100 

. 3 U·ug/1i3 
i220 J ug/1. • ... SOOri 

l~L~ . ···· .•.. ·· .••.. ·.·.·~Uigy//.·.ll.· .•.••.••. · .•.• · ••..•.••.•.••.••.••.•.•..•••..••• 5···040~·~0· .... ··2010J 
5 Uug/1< ···5 

IOU ..... ug/l< .... 10 
...•. ···204~gu .··.~~H/50~g 

...... ug/1.....··· ... 50 
··lJg/L20 

WSME340007 
WHITING 

16G00304F 
24-JUL-97 

VALUE QUAL UNITS 

98.4 J ug/l 
60 U ug/l 

1.4 J ug/l 
11 J ug/l 
5 U ug/l 
5 U ug/l 

2540 J ug/l 
10 U ug/l 
50 U ug/l 
25 U ug/l 

100 U ug/l 
3 U ugll 

1030 J ug/l 
80.4 ug/l 

.2 U ug/l 
40 U ugll 

1720 J ug/l 
5 U ug/l 

10 U ugll 
20700 ug/l 

10 UJ ug/l 
50 U ug/l 
20 U ug/l 

DL 

) 

200 
60 
10 

200 
5 
5 

5000 
10 
50 
25 

100 
3 

5000 
15 
.2 
40 

5000 
5 

10 
5000 

10 
50 
20 



----- )' 1---------------------N~A~S~W~H~IT~I~NG,Jt,.:D:-----;:-S";"';IT";'E~1;-;:6~-------------------
... ~ GROUNDWATER -- INORGArw;S -- REPORT NO. 10502 

. . . 

tLlMET ALSANO CYANIDE 
.• '. Aluminum 
. Antimony 

Arsenic 
···Bari urn 
••...••• Beryllium 

Cadniium 
Calcium 

•• ·.Chrorni uin 
·····.Cobalt 

Copper 
Iron 

... lead . 
Magnesium 

.. Manganese 
Mercury 
Nickel 

·Pbtassiulli 
Selenium 
Silver 
Sodium 

• Thall ium 
.••..• Vanadium 

Zinc 
Cyanide 

Lab Sample Number: 
Site 

Locator 
Collect Date: 

~;: :.:' ::::",::~:, :::: . :: .. ~ .. ~).::/.:::::;:;.::; .. :::: .. <:::<.. '":.": :/.::" , 

RC016002 

VALUE 

WHITING 
16G00401 
19-AUG-96 
QUAL UNITS 

52.8 U 
10.7 U 

.6 J 
59.4 J 

.42 J 
12.5 

78800 
2 U 

2.3 U 
1. 7 J 
167 
.5 U 

8690 
65.4 

.1 U 
7.3 U 

4790 J 
.6 U 

2.5 U 
3490 J 

.6 U 
3.4 U 

50.7 
1.5U 

ug/l 
ug/l 
ug/l 
ugll 
ug/l 
ugll 
ug/l 
ugll 
ug/l 
ug/l 
ugll 
ug/l 
ugll 
ug/1 
ugll 
ugll 
ug/l 
ugll 
ug/l 
ug/l 
ug/l 
ug/l 
ug/1 
ug/l 

DL 

!~!lj/f));j'~~it~LftJ'ESTI~TEO'A'UE· .. .•. ... 
.U~ .. REPORTEDQUANTITATION LIMIT IS QUALI Fl ED AS ESTIMATED 

··· .. ·•·•·•· •.••••••• ~~RE~.~lT JSREJECTED AND UNUSABLE .. ..... .' 

RC016003 

VALUE 

WHITING 
16G00402 
19-AUG-96 
QUAL UNITS 

34.1 U 
8.6 U 

.5 U 
57.7 J 

.3 U 
1. 2 U 

8460 
2 U 

2.3 U 
1. 4 J 

57.5 J 
.8 U 

542 J 
7 J 

.1 U 
7.3 U 
316 U 

.6 U 
2.5 U 

3210 J 
.6 U 

1. 2 U 
381 
1. 5 U 

ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 

DL VALUE 

RB980020 
WHITING 

16G00403 
16-AUG-96 
QUAL UNITS DL 

RB980021 

VALUE 

WHITING 
16G00403D 
16-AUG-96 
QUAL UNITS 

290 
8.6 U 

.5 U 
27.5 J 

.3 U 
1.2 U 

3300 J 
2.9 J 
2.3 U 
1.3 J 
879 
2.7 J 
987 J 

33.5 
.1 U 

7.3 U 
713 J 

.6 U 
2.5 U 

2590 J 
.6 U 

1. 2 U 
945 
1.6 U 

ug/l 
ug/l 
ug/1 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 

DL 



NAS WHITING FIELD -- SITE 16 
GROUNDWATER -- INORGANICS -- REPORT NO. 10502 

Lab Sample Number: 

................... 
," . ," .. : ............... : .. -: .. :.-: ,,"-:" 

tLPMETALSANIJCYAN lof 
Aluminum .... 
AlltI niohy 
Arsenic . 
Barium 
.Beryll ium 
Cadmium .. 
Calcium 
ChrQJiJium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 

. Manganese 
"Mercury 

Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 

... : :", : .. ::: •. : .•... c 

Site 
Locator 

Collect Date: 

RB980023 
WHITING 

16G00403F 
16-AUG-96 

VALUE QUAL UNITS 

128 J. ug/l 
8.6U ug/1 

..... .5 J ug/l 
"2LS J ug/l 

.3U ug/1 
1.2 U ug/l 

3680 J ug/l 
2 U '. ug/l 

2.3 U ug/l 
1.1 U ug/l 

1050 ug/l 
3.3 ug/1 

1230 J ug/l 
38.8 ug/l 

.1 U ug/l 
7.3 U ug/l 
513 J ug/l 

.6 U ug/l 
2.5 U ug/l 

2630 J ug/l 
.6 U ug/l 

1.2 U ug/l 
332 ug/l 

ug/l 

i~>">(";' .. .. . ..... 
. ······················.·····.·u;Noro~rECTEOJ=ESTIMATED VA~UE 

DL 

'UJ;;;REPORTEO QUAHTITATION liMIT IS QUALIFIED AS ESTIMATED 
R"RE~ULTIS REJECTED AND UNUSABLE 

RC016009 
WHITING 

16G00501 
21-AUG-96 

VALUE QUAL UNITS 

12.6 U 
8.6 U 

.5 U 
10 J 
.3 U 

1.2 U 
239 U 

2 U 
3.2 J 
1.1 U 
9.2 J 

.5 U 
276 J 

1 U 
.1 U 

7.3 U 
316 U 

.6 U 
2.5 U 

1550 J 
.6 U 

1.2 U 
2.6 U 
1.5U 

ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 

) 

DL 

RC016013 
WHITING 

16G00501D 
21-AUG-96 

VALUE QUAL UNITS DL 

ltt7U·· .•.. ug/1 

.<>8:t~< •.•. i~~g~i. i ........ > . 

·.·<>~~1, 
. ..... .. ... .. ... • ..••.••••.. ~gg. ~ .... ~ ...•• ' ..••.••.••..••.••.•...••.....•..... 
"<~3~~ 

··l·i.~i·· .• ll~l';··· 
;5U · .. ·.ug/1· 

26LJ <ug/l. 
....• 2:LJ ...•.....•... ug/1 '.' 

.. ·······,··· ... ·7:§~.ii~~~r .... 
..... ·····316U<09/1 

•••.••••...•••..•.•.•••..•.•.•.•..•...•••.•.•..• 124 .••• 5:605 .•. ·.~J .••.•.•••. ·••••...•.. <ug/1··'.·· 
i~~Hi' 

· .. · .• · .. ·.·.·.6.·U···········ug/l .•• ···•· •• •·· 
L2U ug/1 . 
1.6 U ug/l 
1.5 U .ug/l 

RCOI6011 
WHITING 

16G00501F 
21-AUG-96 

VALUE QUAL UNITS 

41.9 U 
8.6 U 

.7 U 
10 J 
.3 U 

1.2 U 
287 U 

2 U 
2.3 U 
1.1 U 
119 

.5 U 
305 J 

3 J 
.1 U 

7.3 U 
471 J 

.6 U 
2.5 U 

1510 J 
.6 U 

1.2 U 
5 U 

ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 
ug/l 

DL 

) 



----------, ~~--------------------------------------~NA~S~W~H~IT~I~NG.~kD~--~S~IT~E~I~6~------------------------------------­
GROUNDWATER -- INORGANICS -- REPORT NO. 10502 

CLPM~TALSAN().cYANIOE 

Lab Sample Number: 
Site 

Locator 
Collect Date: 

\~~~!~~jSii.··.. '. 
~:~~ll\~m.. ... ...• .. 

>Cadmium ...•....••.•...•....•.•.•...... 
···.Ca1ciuni·· •... ··•·· 'ChrOini urn ... 

'Cobalt 
.·.··Coppet 
. Iron 

Lead 
MagnesluID • 

..Manganese .. 
•· .. ·.··Mercury .••. 

Nickel' . 
Potassium 
Se1t!oium 
Silver 
Sodi lim 
Thal HiJin 
Vanadium 

. Zinc 
Cyanide 

.·1'\""> ,: . 
....... .. :.:. ..... :: :-:.... . ....... : 

RB980019 

VALUE 

WHITING 
16G00601 
16-AUG-96 
QUAL UNITS 

3040 
8.6 U 

.8 J 
300 
~3 U 

2.2 J 
61900 

2 U 
2.3 U 
6.1 J 

45200 
5.7 

3100 J 
516 

.1 U 
7.3 U 

2010 J 
.6 U 

2.5 U 
1600 J 

.6 U 
17.8 J 
56.4 

12 

ug/1 
ug!1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/l 
ug/1 
ug/l 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/l 
ug/1 
ug/1 
ug/1 
ug/1 

u=NofOEfEtTED J=ESTIMATED VALUE . 

DL 

UJ=REPORTEO QUANTITATION LIMIT IS QUALIFIED AS ESTIMATED 
R=R~SULTIS .REJECTED AND UNUSABLE 

WTME340002 
WHITING 

16G00601 
23-JUL-97 

VALUE QUAL UNITS 

3930 
60 U 
10 U 

456 
5 U 
5 U 

74300 
10 U 
50 U 
25 U 

68600 
3 U 

3680 J 
1370 

.2 U 
40 U 

3030 J 
5 UJ 

10 U 
2730 J 

10 U 
25.2 J 
49.1 

ug/1 
ug/1 
ug/l 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/l 
ug/1 
ug/1 
ug/l 
ug/1 
ug/l 
ug/1 
ug/1 
ug/1 
ug/1 

DL 

RB980022 
WHITING 

16G00601F 
16-AUG-96 

VALUE QUAL UNITS DL 

WSME340003 
WHITING 

16G00601F 
23-JUL-97 

VALUE QUAL UNITS 

200 U ug/l 
124 ug/1 

10 U ug/l 
310 ug/1 

10.3 ug/1 
5 U ug/1 

72800 ug/l 
10 U ug/l 
50 U ug/l 
25 U ug/l 

656 ug/l 
3 U ug/l 

3680 J ug/l 
43.2 ug/1 

.2 U ug/1 
40 U ug/1 

3110 J ug/l 
5 UJ ug/l 

10 U ug/l 
2940 J ug/l 

10 U ug/1 
50 U ug/1 
20 U ug/1 

DL 

200 
60 
10 

200 
5 
5 

5000 
10 
50 
25 

100 
3 

5000 
15 
.2 
40 

5000 
5 

10 
5000 

10 
50 
20 



NAS WHITING FIELD -- SITE 16 
GROUNDWATER -- INORGANICS -- REPORT NO. 10S02 

CLP METALS AND. CYANIDE 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryll i urn 
Cadmium 
Calcium 
ChrOmium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thall lum 
Vanadium 
line 
.Cyanide 

,,:::-:: ":::' :;> «.'.:. «:;::. :;.>:>. 

Lab Sample Number: 
Site 

Locator 
Collect Date: 

VALUE 

244 
B.6 

.S 
17.4 

.3 
1.2 

1740 
2 

2.3 
2.6 
232 

.5 
590 

70.8 
.1 

7.3 
458 

.6 
2.5 

3680 
.6 

1.S 
210 
3.5 

·Aiil!Ii~!ijE~Ecl£D J.ESI 'MAl EO • ~Alut 

RB9B001B 
WHITING 

16G00602 
lS-AUG-96 
QUAL UNITS 

ug/l 
U ug/l 
U ug/l 
J ug/1 
U ug/1 
U ug/1 
J ug/1 
U ug/1 
U ug/l 
J ug/l 

ug/1 
J ug/1 
J ug/l 

ug/1 
U ug!l 
U ug/1 
J ug/1 
u ug/1 
U ug/l 
J ug/1 
U ug/1 
J ug/1 

ug/1 
U ug/1 

DL 

..•.• : ••••.••. UJ;;'.\REPORT ... ED.OUANTITATION LIMIT I S QUALIFIED AS ESTIMATED 
'R"RESULT IS REJECTED AND UNUSABLE . ·;:Jii 

WTME340004 
WHITING 

16G00602 
23-JUL-97 

VALUE QUAL UNITS 

200 J ug/l 
60 U ug/l 
10 U ug/l 

30.9 J ug/l 
S U ug/1 
5 U ug/l 

1070 J ug/l 
10 U ug/l 
50 U ug/l 
25 U ug/l 

100 U ug/1 
3 U ug/1 

98S J ug/l 
10.9 J ug/l 

.2 U ug/l 
40 u ug/l 

5000 U ug/l 
S u ug/l 

10 U ug/1 
2720 J ug/l 

10 U ug/l 
so U ug/l 
20 U ug/l 

) 

DL 

200 
60 
10 

200 
5 
S 

5000 
10 
50 
25 

100 
3 

5000 
lS 
.2 
40 

SOOO .. 
5 

10 

.. 

.. 

RB88701S 
WHITING 

16G00701 
2S-JUL-96 

VALUE QUAL UNITS 

137J iigll······ 
8.6U ug/1 

.5 U ug/l" 
27.4J·· ug/1 

.3U< ug/1 
1.2.U ug/1" 

36000 . ug/L ... 

DL 

2 U 
.·.~~~~)i .' 2.3 U 

LLu 
'. 328 ugll .. 

.SU ug/l)····· 
3050 J ug/l 
105J .~~~I\ .........••.......•... ... ;LU 

... ·.83J 
·• .. ···.···.····3470J 

ug/E.·· ." 
·············~~H<···· . ····;6U 

2;5U 
5000<"· 6210; ···.·.·.·~~Hr ........ ···· 

10< .' ····,6U 
)<~~~l.··.· •. ····•· •.• · •... so .. ·····L3J 

2() ·.1.2U ····.···~~a·········· ··4.5U 

WTME348004 
WHITING 

16G00701 
25-JUL-97 

VALUE QUAL UNITS 

161 J ug/l 
60 U ug/l 
10 U ug/1 

32.9 J ug/l 
S U ug/l 
5 U ug/1 

30S00 ug/l 
10 U ug/l 
50 U ug/l 
25 u ug/l 

1770 ug/l 
3 u ug/l 

28S0 J ug/l 
1210 ug/1 

.2 U ug/l 
40 U ug/l 

28S0 J ug/l 
5 UJ ug/l 

10 U ug/1 
7490 ug/l 

10 UJ ug/l 
50 U ug/l 
20 U ug/l 

DL 

200 
60 
10 

200 
5 
S 

SOOO 
10 
50 
25 

100 
3 

5000 
15 
.2 
40 

SOOO 
5 

10 
SOOO 

10 
50 
20 

) 



~~--------------------------------------~N~A~S~W~H~IT~I~NG,~hD~---~SI~T~E~I~6--------------------------------------- ~~--------­
GROUNDWATER -- INORGANICS -- REPORT NO. 10S02 

Lab Sample Number: 
Site 

Locator 
Collect Date: 

RB887016 

VALUE 

WHITING 
16G00702 
2S-JUL-96 
QUAL UNITS 

72.3 J ug/l 
8.6 U ug/l 

.S U ug!l 
15.6 J ug/1 

:3 U ug/l 
1.2 U ug!1 

1960 J ugll 
. 2U ug/l 
2.3 U . ug/l 

·····1.1 U ug/l 
201 ug/1 
.6 U ug/l 

612 J ug/l 
85 ug/l 
.1 U ug/l 

L3 U ug!1 
316 U ug!1 

.6 U . ug/1 
2.5 U ug!1 

4100J "ug/l 
.6 U ug/l 

1.2 U ug/l 
2;8 U . ug/1 
5.2 U ug/l 

DL 

AS ESTIMATED 

WTME348002 
WHITING 

16G00702 
2S-JUL-97 

VALUE QUAL UNITS 

202 ug/l 
60 U ug/l 
10 U ug/l 

17.1 J ug/l 
S U ug/l 
S U ug!l 

1210 J ug!l 
10 U ug/l 
50 U ug/l 
25 U ug/l 

S26 ug/l 
3 U ug/l 

673 J ug/l 
34.3 ug/l 

.2 U ug/l 
40 U ug/l 

SOOO U ug/l 
S U ug/l 

10 U . ug!l 
3880 J ug!l 

10 UJ ug/l 
50 U ug/l 
20 U ug/l 

DL VALUE 

RB887017 
WHITING 

16G00703 
25-JUL-96 
QUAL UNITS DL 

WTME348003 
WHITING 

16G00703 
25-JUL-97 

VALUE QUAL UNITS 

200 U ug/l 
60 U ug/l 

3.6 J ug/l 
16.6 J ug/l 

5 U ug!1 
5 U ug/l 

3080 J ug/l 
10 U ug/l 
50 U ug/l 
25 U ug/l 

1200 ug/l 
3 U ug/l 

818 J ug!1 
170 ug/l 

.2 U ug!1 
8.2 J ug/l 

5000 U ug!1 
5 U ug!1 

10 U ug/l 
2680 J ug/l 

10 U ug/1 
SO U ug/l 
20 U ug/l 

DL 

200 
60 
10 

200 
S 
S 

5000 
10 
50 
25 

100 
3 

5000 
15 
.2 
40 

sao a 
5 

10 
5000 

10 
50 
20 

!\t )S 



APPENDIX G 

HUMAN HEALTH RISK DATA 



Table G-1 
Screening Concentrations for Surface Soil 

for Selection of Chemicals of Potential Concern 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 

Risk Based Screening 
Chemical 

Concentration' 

Volatile Organic Com~ounds lpg/kg} 

Toluene 1,600,000 

Xylenes (total) 16,000,000 

Semivolatile Organic Com~ounds lpg/kg} 

Anthracene 

Benzo (a) anthracene 

Benzo (a)pyrene 

Benzo (b )fluoranthene 

Benzo(g,h,i)perylene 

Benzo (k)fluoranthene 

bis(2-Ethylhexyl)phthalate 

Carbazole 

Chrysene 

Oibenz (a,h)anthracene 

Fluoranthene 

Indeno(1,2,3-c,d)pyrene 

Phenanthrene 

Pyrene 

Pesticides and PCBs lpg/kg} 

4,4'-000 

4,4'-00E 

4,4'-ODT 

Aroclor-1254 

Aroclor-1260 

See notes at end of table 

WHF-S16.RI 
FGW.Ol.00 

2,300,000 

870 

87 

870 

4230,000 

8,700 

46,000 

32,000 

87,000 

87 

310,000 

870 

4 230,000 

230,000 

2,700 

1,900 

1,900 

320 

5320 

Milton, Florida 

Florida Cleanup 
Target Level 2 

380,000 

5,900,000 

18,000,000 

1,400 

100 

1,400 

2,300 

15,000 

76,000 

53,000 

140,000 

100 

2,900,000 

1,500 

2,000,000 

2,200,000 

4,600 

3,300 

3,300 
5500 
5500 

G-1 

Florida Cleanup 
Target Level Based 

on Leaching 

500 

200 

2,500,000 

3,200 

8,000 

10,000 

3,200,000 

25,000 

3,600,000 

600 

77,000 

30,000 

1,200,000 

28,000 

250,000 

880,000 

4,000 

18,000 

11,000 

517,000 

517,000 

Selected Screening 
Concentration:1 

380,000 

5,900,000 

2,300,000 

870 

87 

870 

2,300 

8,700 

46,000 

32,000 

87,000 

87 

310,000 

870 

230,000 

230,000 

2,700 

1,900 

1,900 

320 

320 



Table G-1 (Continued) 
Screening Concentrations for Surface Soil 

for Selection of Chemicals of Potential Concern 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Risk Based Screening Florida Cleanup 
Florida Cleanup 

Chemical 
Concentration' Target Level 2 Target Level Based 

on Leaching 

Pesticides and PCBs lpg/kg) (Continued) 

Dieldrin 

alpha-Chlordane 

gamma-Chlordane 

Inorganic Anal~es (mg/kg) 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Cyanide 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

See notes at end of table 

WHF-S16.RI 
FGW.Ol.00 

40 

51,800 

51,800 

7,800 

3.1 

70.43 

550 

16 

3.9 

81,000,000 

923 

470 

310 

'°160 

2,300 

"400 

8460,468 

160 

2.3 

160 

81,000,000 

39 

39 

70 4 

63,100 69,600 

53,100 69,600 

72,000 NC 

26 5 

0.8 29 

110 1,600 

120 63 

75 8 

NSC NC 

9210 38 

4,700 NC 

110 NC 

30 NC 

23,000 NC 

400 NC 

NSC NC 

1,600 NC 

3.4 2.1 

110 130 

NSC NC 

390 5 

390 17 

G-2 

Selected Screening 
Concentration3 

40 

1,800 

1,800 

7,800 

3.1 

0.43 

110 

16 

3.9 

1,000,000 

23 

470 

110 

30 

2,300 

400 

460,468 

160 

2.3 

110 

1,000,000 

39 

39 



Chemica! 

Table G-1 (Continued) 
Screening Concentrations for Surface Soil 

for Selection of Chemicals of Potential Concern 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Aorida 

Risk Based Screening 
Concentration I 

Aorida Cleanup 
Target Level2 

Florida Cleanup 
Target Leve! based 

on Leaching 

Inorganic Analytes (mg/kg) (Continued) 

Sodium 81,000,000 NSC NC 

Thallium 125.5 NSC NC 

Vanadium 55 15 980 

Zinc 2,300 23,000 6,000 

Selected Screening 
Concentration' 

1,000,000 

5.5 

15 

2,300 

I For all chemicals except the essential nutrients, the U.S. Environmental Protection Agency Region III Risk Based 
concentration (RBC) Table for residential soil (October 1998) has been used, unless otherwise noted. Screening value:, are 
based on a cancer risk of 1 x 10.6 or a hazard quotient of 1.0. Noncarcinogenic RBCs have been adjusted to reflect a target 
hazard quotient of 0.1. 
2 Florida Department of Environmental Protection (FDEP) Cleanup Target Levels, Chapter 62-777, Florida Administrative 
Code (FDEP, 1999). 
3 The selected screening concentration for the human health risk assessment is the lowest value of the RBC and the Florida 
Cleanup Target Level. For analytes that are selected as a human health chemical of potential concern in groundwater, then 
the Florida Soil Cleanup Target Level based on leaching is selected as the screening concentration. 
4 RBC value for pyrene is used as a surrogate. 
5 Value for PCBs is used as a surrogate. 
S General value for chlordane is used. 
7 RBC value is based on arsenic as a carcinogen. 
8 Essential nutrient screening value (see General Information Report). 
9 RBC and Florida Cleanup Target Level values are based on Chromium VI. 
10 RBC value is based on hydrogen cyanide. 
" RBC is not available for lead; value is from Revised Interim Guidance on Establishing Soil Lead Cleanup Levels at 
Superfund Sites (OSWER Directive 9355.4-12). 
12 RBC value is based on thallium sulfate. 

Notes: t/g/kg = micrograms per kilogram. 

WHF-S16.RI 
FGW.Ol.00 

PCB = polychlorinated biphenyl. 
DOD = dichlorodiphenyldichloroethane. 
DOE = dichlorodiphenyldichloroethene. 
DDT = dichlorodiphenyltrichloroethane. 
NC = not calculated, per FDEP, 1996 
mg/kg = milligrams per kilogram. 
NSC = no screening criteria available. 

G-3 



Table G-2 
Screening Concentrations for Subsurface Soil 

for Selection of Chemicals of Potential Concern 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Risk Based 
Florida Cleanup 

Florida Cleanup 
Analyte Screening 

Target Level 2 Target Level based 
Concentration 1 on Leaching 2 

Volatile Organic Coml!ounds lpg/kg) 

Acetone 20,000,000 

2-Butanone 120,000,000 

Carbon Disulfide 20,000,000 

Ethylbenzene 20,000,000 

Methylene chloride 760,000 

Toluene 41,000,000 

Xylenes (total) 410,000,000 

Semivolatile Organic Coml!0unds lpg/kg) 

2-Methylnaphthalene 

Acenaphthene 

Benzo(a)pyrene 

Benzo (b )fluoranthene 

Benzo (k)fluoranthene 

Fluoranthene 

Fluorene 

Naphthalene 

Phenanthrene 

Pyrene 

bis(2-Ethylhexyl)phthalate 

Pesticides lpg/kg) 

4,4'-000 

4,4'-DOE 

4,4'-DOT 

Dieldrin 

Inorganic Anal~es (mg/kg) 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

See notes at end of table. 

WHF-S16.RI 
FGW.Ol.00 

4,100,000 

12,000,000 

780 

7,800 

78,000 

8,200,000 

8,200,000 

4,100,000 

4 6,100,000 

6,100,000 

410,000 

24,000 

17,000 

17,000 

360 

200,000 

82 

53.8 

14,000 

410 

5,500,000 2,800 

21,000,000 17,000 

1,400,000 5,600 

8,400,000 600 

23,000 20 

2,600,000 500 

40,000,000 200 

560,000 6,100 

18,000,000 2,100 

500 8,000 

4,800 10,000 

52,000 25,000 

48,000,000 1,200,000 

28,000,000 160,000 

270,000 1,700 

30,000,000 250,000 

37,000,000 880,000 

280,000 3,600,000 

18,000 4,000 

13,000 18,000 

13,000 11,000 

300 4 

NSC NC 

240 5 

3.7 29 

87,000 1,600 

800 63 

G-4 

Selected Screening 
Concentration3 

5,500,000 

21,000,000 

1,400,000 

8,400,000 

23,000 

2,600,000 

40,000,000 

560,000 

12,000,000 

500 

4,800 

52,000 

8,200,000 

8,200,000 

270,000 

6,100,000 

6,100,000 

280,000 

18,000 

13,000 

11,000 

300 

200,000 

82 

3.7 

14,000 

410 



0 

~ 

Table G-2 (Continued) 
Screening Concentrations for Subsurface Soil 

for Selection of Chemicals of Potential Concern 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Risk Based 
Florida Cleanup 

Florida Cleanup 
Selected Screennng 

Analyte Screening Target Level2 Target Level Based Concentration:~ 
Concentration' on Leaching 2 

Inorganic Analytes (mg/kg) (Continued) 

Cadmium 100 1,300 8 100 

Calcium 61,000,000 NSC NC 1,000,000 

Chromium 7610 7400 38 400 

Cobalt 12,000 110,000 NC 12,000 

Copper 8,200 76,000 NC 8,200 

Cyanide 4,100 28,000 NC 4,100 

Iron 61,000 480,000 NC 61,000 

Lead 8400 920 NC 400 

Magnesium 6460,468 NSC NC 460,468 

Manganese 4,100 22,000 NC 4,100 

Mercury 61 26 2.1 26 

Nickel 4,100 28,000 130 4,100 

Potassium 61,000,000 NSC NC 1,000,000 

Silver 1,000 9,100 17 1,000 

Sodium 61,000,000 NSC NC 1,000,000 

Vanadium 1,400 7,400 980 1,400 

Zinc 61,000 560,000 6,000 61,000 

, For all chemicals except the essential nutrients, the U.S. Environmental Protection Agency Region III Risk Based 
Concentration (RBC) Table for industrial soil (October 1998) has been used, unless otherwise noted. Screening values are 
based on a cancer risk of 1 x 10.6 or a hazard quotient of 1.0. Noncarcinogenic RBCs have been adjusted to reflect a target 
hazard quotient of 0.1. 
2 Florida Department of Environmental Protection (FDEP) Cleanup Target Levels, Chapter 62-777, Florida Administrative 
Code (FDEP, 1999). 
3 The selected screening concentration for the human health risk assessment is the lowest value of the RBC and the Florida 
Cleanup Target Level. Only when an analyte was selected as a HHCPC in groundwater, then the Florida Soil Cleanup 
Target Level based on Leaching. 
4 RBC value for pyrene is used as a surrogate. 
S RBC value is based on arsenic as a carcinogen. 
6 Essential nutrient screenif}g value (see General Information Report). 
7 RBC and Florida Cleanup Target Level values are based on Chromium VI. 
8 RBC is not available for lead; value is from Revised Interim Guidance on Establishing Soil Lead Cleanup Levels at 
Superfund Sites (OSWER Directive 9355.4-12). 

Notes: ~g/kg = micrograms per kilogram. 

WHF-S16.RI 
FGW.Ol.00 

NSC = no screening criteria available. 
DOD = dichlorodiphenyldichloroethane. 
DOE = dichlorodiphenyldichloroethene. 
DDT = dichlorodiphenyltrichloroethane. 
mg/kg = milligrams per kilogram. 
NC = not calculated, per FDEP, 1996. 
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Table G-3 
Screening Concentrations for Groundwater 

For Selection of Chemicals of Potential Concern 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Risk-Based 
Florida 

Federal Groundwater 
Chemical Screening 

MCL2 Cleanup Target 
Concentration 1 LevelS 

Volatile Organic Coml!0unds lpg/I) 

1,2-Dichloroethane 

1,2-Dichloroethene (total) 

Benzene 

Chloroform 

Ethylbenzene 

Toluene 

Trichloroethene 

Xylenes (total) 

Semivolatile Organic Coml!0unds lpg/I) 

Naphthalene 

Phenol 

bis(2-Ethylhexyl)phthalate 

Pesticides and PCBs lpg/I) 

4,4'-DDT 

Inorganic Anali':tes Ipg/l) 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Cyanide 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Potassium 

See notes at end of table. 

WHF-S16.RI 
FGW.Ol.00 

0.12 

5.5 

0.36 

0.15 

130 

75 

1.6 

1,200 

150 

2,200 

4.8 

0.2 

3,700 

1.5 

7 0.045 

260 

0.016 

1.8 

8 1,055,398 

918 

220 

13,000 

"73 

1,100 

NSC 

8 118,807 

84 

73 

8297,016 

5 3 

670 670 

5 1 

60.08 [5.7] 

700 30 

1,000 40 

5 3 

10,000 20 

NSC [20] 

NSC [10] 

6 6 

NSC [0.1] 

(50-200) (200) 

6 6 

50 50 

2,000 2,000 

4 4 

5 5 

NSC NSC 

100 100 

NSC 420 

1°1,300 (1,000) (1,000) 

200 200 

(300) (300) 
12 15 15 

NSC NSC 

(50) (50) 

100 100 

NSC NSC 

G-6 

Selected 
Screening 

Concentration' 

0.21 

5.5 

0.36 

0.08 

130 

75 

1.6 

1,200 

20 

10 

4.8 
/~. 

0.1 

50 

1.5 

0.045 

260 

0.016 

1.8 

1,055,398 

18 

220 

1,000 

73 

300 

15 

118,807 

50 

73 

297,016 

.~. 



Chemical 

Table G-3 Continued) 
Screening Concentrations for Groundwater 

For Selection of Chemicals of Potential Concern 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton,Aorida 

Risk-Based 
Federal 

Screening MCl2 

Concentration' 

Aorida 
Groundwater 

Cleanup Target 
level 

ConcentrationS 

Inorganic Analytes (pgfll (Continued I 

Sodium 8396,022 NSC 160,000 

Vanadium 26 NSC [49] 

Zinc 1,100 (5,000) (5,000) 

Selected 
Screening 

Concentraticm4 

160,000 

26 

1,100 

, For all chemicals except the essential nutrients, the U.S. Environmental Protection Agency (USEPA) Region III RBC 
Table for tap water (October 1998) has been used. Screening values are based on a cancer risk of 1 x 10-6 and a 
hazard quotient of 1. Per USEPA Region IV Guidance (USEPA, 1995), the noncarcinogenic Risk Based Concentration 
(RBCs) have been adj usted to reflect a target hazard quotient of 0.1. 
2 Federal MCls are taken from USEPA Drinking Water Regulations and Health Advisories from October 1996. Primary 
MCls have no marks, Secondary MCls are indicated by parentheses ( ), and Federal maximum contaminant level 
goals (MClGs) are indicated by brackets []. The lowest of these nonzero values is presented. 
S Florida Department of Environmental Protection Cleanup Target Levels, Chapter 62-777, Aorida Administrative Code 
(FDEP, 1999). Primary Standards have no marks, Secondary Standards are indicated by parentheses (), and other 
criteria (i.e., carCinogen, organoleptic, or a systemic toxicant) are indicated by brackets [ ]. 
4 The selected screening concentration for the human health risk assessment is the lowest value of the RBC, Federal 
MCl value, and Florida Cleanup Target level values. 
5 MCl and Aorida Cleanup Target level values are based on the cis-1,2-dichloroethene isomer. 
s 1994 Proposed rule for Disinfectants and Disinfection By-Products: Total for all THMs combined cannot exceed 0.08 
level. 
7 RBC value is based on arsenic as a carcinogen. 
8 Essential nutrient screening value (see GIR Appendix C) (HLA, 1998). 
9 RBC and Florida Cleanup Target level based on Chromium VI. 
'0 Treatment technology action level for copper in drinking water distribution system (USEPA Drinking Water Standards 
and Health Advisories October 1996). 
" RBC value is based on hydrogen cyanide. 
'2 Treatment technology action level for lead in drinking water (USEPA Drinking Water Standards and Health Advisories, 
October 1996). 

Notes: MCl = maximum contaminant level. 
jJgj I = micrograms per liter. 

WHF-S16.RI 
FGW.01.00 

NSC '" not presented in available guidance. 

PCB = polychlorinated biphenyl. 
DDT = dichlorodiphenyltrichloroethane. 
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Table G-4 
Screening Concentrations for Surface Water 

for Selection of Chemicals of Potential Concern 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Risk-Based Screening 
Region IV Water Aorida Surface Selected Screening 

Chemical Concentration 1 
Quality Water Cleanup Concentration4 

Standards2 Target Levels3 

Inorganic Anal~es Ipgl t) 

Aluminum 3,700 NSC 13 13 

Barium 260 2,000 NSC 2,000 

Beryllium 0.016 NSC 0.13 0.13 

Calcium 51,055,398 NSC NSC 1,055,398 

Iron 1,100 300 1,000 300 

Lead 615 NSC NSC 15 

Magnesium 5118,807 NSC NSC 118,807 

Manganese 84 50 NSC 50 

Potassium 5297,016 NSC NSC 297,016 

Sodium 5396,022 NSC NSC 396,022 

Zinc 1,100 NSC NSC 1,100 

1 For all chemicals except the essential nutrients, the U.S. Environmental Protection Agency (USEPA) Region III RBC Table 
for tap water (October 22, 1997) has been used. Screening values are based on a cancer risk of 1 x 10.6 and a hazard 
quotient of 1. Per USEPA Region IV Guidance (USEPA, 1995), the noncarcinogenic Risk Based Concentrations (RBCs) have 
been adjusted to reflect a target hazard quotient of 0.1. 
2 Region IV Water Quality Standards for human health criteria (water and organism consumption), January 26, 1996. 
3 Florida Surface Water Cleanup Target Levels (fresh water), Florida Department of Environmental Protection, 1999. 
4 The selected screening concentration for the human health risk assessment is the lesser of the Region IV Water Quality 
Standard or Florida Surface Water Cleanup Target Levels. If no surface water quality standards are available then the 
Region III RBC for tap water was used. 
5 Essential nutrient screening value (see GIR HLA, 1998). 
6 Treatment technology action level for lead in drinking water (USEPA Drinking Water Standards and Health Advisories, May 
1996). 

Notes: I1g/1 = micrograms per liter. 

WHF·S16.RI 
FGW.Ol.00 

NSC = not screening concentration. 
RBC = USEPA Region III Risk Based Concentration. 

G-8 
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Table G-5 
Oral Dose-Response Data 
for Carcinogenic Effects 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Chemical I Weight of I Oral Slope Factor I Source I Test Species I Exposure Route I Tumor Type I Study Source 
Evidence (mg/kg/day) (-1) 

Volatile Organic Coml!ounds 

1,2-Dichloroethane 82 9,1e-02 IRIS Rat Oral-gavage Hemangiosarcomas IRIS 

1,2-Dichloroethene (total) D NO 

Benzene A 2,ge-02 IRIS Human Occupational Leukemia IRIS 

Chloroform B2 6,1e-03 IRIS Rat Oral-drinking water Kidney IRIS 

Trichloroethene B2 1,1e-02 HEAST HEAST 

Semivolatile Organic Coml!0unds 

Benzo(a)anthracene B2 7,3 (1 ) 

Benzo(a)pyrene B2 7,3 IRIS Mouse Oral-diet Forestomach IRIS 

Benzo(b)fluoranthene B2 7,3 (1) 

Benzo(k)fluoranthene B2 7,3 (1 ) 

Carbazole B2 2,Oe-02 HEAST Mouse Oral-diet Liver IRIS 

Chrysene B2 7,3 (1 ) 

Dibenz(a,h)anthracene B2 7,3 (1) 

Indeno(1,2,3-cd)pyrene B2 7,3 (1 ) 

Pesticides and PCBs 

Dieldrin B2 1,6e+01 IRIS Mouse Oral-diet Liver IRIS 

See notes at end of table 
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Chemical 

Inorganic Analytes 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Iron 

Lead 

Manganese 

Table G-5 (Continued) 
Oral Dose-Response Data 
for Carcinogenic Effects 

Remedial Investigation Report 
Site 16, Open Disposal and Buming Area 

Naval Air Station Whiting Field 
Milton, Florida 

I Weight of 1 Oral Slope Factor I Source I Test Species I 
Evidence (mg/kg/day) (-1) 

Exposure Route 

D NE 

D NE 

A 1.5e+00 IRIS Human Oral-drinking water 

D NE 

D NE 

D NE 

D NE 

D NE 

I Tumor Type I Study Source 

Skin IRIS 

(1) Relative potency factors (USEPA, 1993) have been applied to the ingestion slope factor for benzo(a)pyrene for all PAHs classified as A or B carcinogens. 
(2) The ingestion slope factor for PCBs. 

Notes: Integrated Risk Information System (iRIS) on-line database search, current as of February 1998. 

) 

Health Effects Assessment Summary Tables (HEAST), current as of July 1997. 

Weight of Evidence (route-specific): 
A = Human carcinogen 
B = Probable human carcinogen (B1 = limited human evidence; B2 = sufficient human evidence) 
C = Possible human carcinogen 
D = Not classifiable as to human carcinogenicity 

mg/kg-day = milligrams per kilogram per day. 
IRIS = Integrated Risk Information System. 
HEAST = Health Effects Assessment Summary Tables. 
PCB = polychlorinated biphenyl. 
NE = not evaluated. 

,) 
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Weight of 
Chemical 

Evidence 

Volatile Organic Com(!ounds 

1,2-Dichloroethane B2 

1,2-Dichlroethene (total) 0 

Benzene A 

Chloroform B2 

Trichloroethene 0 

Semivolatile Organic Com(!ounds 

Benzo(a)anthracene B2 

Benzo (a)pyrene B2 

Benzo (b )fluoranthene B2 

Benzo(k)fluoranthene B2 

Carbazole B 

Chrysene B2 

Dibenz(a,h)anthracene B2 

Indeno (1 ,2,3-cd)pyrene B2 

See notes at end of table 

Inhalation Slope 
Factor 

(mg/kg/day) (-1) 

9. 1 e-02 

2.ge-02 

8.1e-02 

NE 

3.1 

3.1 

3.1 

3.1 

NO 

3.1 

3.1 

3.1 

) 

Table G-6 
Inhalation Dose-Response Data 

for Carcinogenic Effects 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Inhalation 
Test Exposure Study 

Source Unit Risk Source Tumor Type 
(Jig/m3)(-1 ) 

Species Route Source 

IRIS 2.6e-05 IRIS Rat Oral-gavage Hemangiosacrcomas 

IRIS 8.3e-06 IRIS Human Inhalation Leukemia IRIS 

IRIS 2.3E-05 IRIS Mouse Oral-gavage Liver IRIS 

NE 

Region 4, 0.88 Region 4, 
Guidance Guidance 

Region 4, 0.88 Region 4, 
Guidance Guidance 

Region 4, 0.88 Region 4, 
Guidance Guidance 

Region 4, 0.88 Region 4, 
Guidance Guidance 

IRIS 

Region 4, 0.88 Region 4, 
Guidance Guidance 

Region 4, 0.88 Region 4, 
Guidance Guidance 

Region 4, 0.88 Region 4, 
Guidance Guidance 
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Table G-6 (Continued) 
Inhalation Dose-Response Data 

for Carcinogenic Effects 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Weight of 
Inhalation Slope Inhalation 

Chemical Factor Source Unit Risk Source 
Evidence 

(mg/kg/day)(-1 ) (pg/m3 )(_1 ) 

Pesticides and PCBs 

Dieldrin B2 NE NE 

Inorganic Anailltes 

Aluminum D NE NE 

Antimony 0 NE 

Arsenic A 15. IRIS 4.3e-03 IRIS 

Barium ND 

Beryllium B2 8.4e+00 IRIS 2.4e-03 IRIS 

Cadmium A 4.1e+01 HEAST 1.2e-02 IRIS 

Iron 0 NE NE 

Lead B2 NO IRIS NO IRIS 

Manganese 0 NE NE 

Notes: NE = Not Evaluated 

Integrated Risk Information System (IRIS) on-line database search, current as of November 1997. 
Health Effects Assessment Summary Tables (HEAST), current as of November 1995. 

Weight of Evidence (route-specific): 

,) 

A = Human carcinogen 
B = Probable human carcinogen (B1 = limited human evidence; B2 = sufficient human evidence) 
C = Possible human carcinogen 
o = Not classifiable as to human carcinogenicity 

mg/kg-day = milligrams per kilogram per day. 
(pg/m3).1 = micrograms per cubic meter to the minus 1. 
IRIS = Integrated Risk Information System. 
NE = not evaluated. 
PCB = polychlorinated biphenyl. 
HEAST = Health Effects Assessment Summary Tables. 

) 

Test 
Species 

Human 

Human 

Human 

Exposure Study 
Tumor Type 

Route Source 

Inhalation Lung IRIS 

Inhalation Lung IRIS 

Inhalation Lung IRIS 

) 
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Table G-7 
Dermal Dose-Response Data for Carcinogenic Effects 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Weight of 
Oral Slope Oral 

Source/ 
Dermal Slope 

Compound Factor Absorption Factor 
Evidence 

(mg/kg-day)-1 Efficiency 
Reference 

(mg/kg-day)-1 

Volatile Organic Coml!0unds 

1,2-Dichloroethane B2 9. 1 e-02 100% Reitz et aI., 1980 9.1e-02 

1 ,2-dichloroethene D NE 

Benzene A 2.ge-02 (1) 2.ge-02 

Chloroform B2 6.1e-03 100% Brown et aI., 1974 6.1e-03 

Trichloroethene B 1.1e-02 100% Prout et aI., 1985 1.1e-02 

Semivolatile Organic Coml!ounds 

Benzo (a)anthracene B2 7.3e+00 91% (1)/(2) 8.0e+00 

Benzo(a)pyrene B2 7.3e+00 91% IRIS / Hecht et aI., 1979 8.0e+00 

Benzo (b )fluoranthene B2 7.3e+00 91% (1)/(2) 8.0e+00 

Benzo(k)fluoranthene 82 7.3e+00 91% (1)/(2) 8.0e+00 

Carbazole 82 2.0e-02 50 % USEPA,1995 4.0e-02 

Chrysene 82 7.3e+00 91% (1)/(2) 8.0e+00 

Dibenz(a,h)anthracene B2 7.3e+00 91% (1)/(2) 8.0e+00 

Indeno(1,2,3-cd)pyrene B2 7.3e+00 91% (1)/(2) 8.0e+00 

Pesticides and PCBs 

Dieldrin B2 1.6e+01 80% 3% 2.0e+01 

Inorganic AnalX!es 

Aluminum D NE NE 

Antimony D NE 

See notes at end of table 
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Table G-7 (Continued) 
Dermal Dose-Response Data for Carcinogenic Effects 

Weight of 
Compound 

Evidence 

Inorganic Anal~tes (Continued) 

Arsenic A 

Barium D 

Beryllium B2 

Cadmium D 

Iron D 

Lead D 

Manganese D 

(1) Toxicity value of benzo(a)pyrene used as a surrogate. 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Oral Slope Oral 
Factor Absorption 

(mg/kg-day)-1 Efficiency 

1.5e+00 98% 

NE 

4.3e+00 1% 

NE 

NE 

NE 

NE 

Source/ 
Reference \ 

Vahter, 1983 

Owen, 1990 

(2) The oral absorption efficiency of all PAHs is assumed to be identical to that of benzo(a)pyrene, based on structural analogy. 
(3) The ingestion slope factor for PCBs . 

Notes: 

,) 

For documentation concerning oral slope factors, refer to Table 1. 

Weight of Evidence (route-specific): 
A = Human carcinogen 
B = Probable human carcinogen (B1 = limited human evidence; B2 = sufficient human evidence) 
C = Possible human carcinogen 
D = Not classifiable as to human carcinogenicity. 

mg/kg-day = milligrams per kilogram per day. 
mg/kg-day = milligrams per kilogram per day. 
% = percent. 
NE = not evaluated. 
IRIS = Integrated Risk Information System. 
PCB = polychlorinated biphenyl. 

Dermal Slope 
Factor 

(mg/kg-day)-1 

1.5e+00 

NE 

4.3e+02 

NE 

NE 

NE 

) 
" 
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Chronic 

Chemical Oral RfD I 
(mgjkg-day) Source 

Volatile Organic Coml!0unds 

1,2-Dichloroethane 3.0e-01 NCEA 

1,2-Dichloroethene 9.0e-03 HEAST 
(total) 

Benzene 3.0e-04 IRIS 

Chloroform 1.0e-02 IRIS 

Trichloroethene 6.0e-03 

Semivolatile Organic Coml!ounds 

Benzo(a)anthracene ND 

Benzo(a)pyrene ND 

Benzo(b)fluoranthene ND 

Benzo (k)fluoranthene ND 

Carbazole ND 

Chrysene ND 

Dibenz(a,h)anthracene ND 

Indeno(1,2,3-cd)pyrene ND 

Pesticides and PCBs 

Dieldrin 2.0e-05 IRIS 

Inorganic Anallltes 

Aluminum 1.0e+00 (1) 

Antimony 4.0e-04 IRIS 

See notes at end of table 

) ) 

Table G-8 
Oral Dose-Response Data 

for Noncarcinogenic Effects 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Subchronic 

Study Type 
Confidence 

Critical Effect 
Test Uncertainty Study 

Oral RfD I Level Animal Factor Source 
(mgjkg-day) Source 

ND 

9.0e-03 HEAST Oral-drinking water ND Liver lesions Rat 1,000 HEAST 

ND Oral-gavage Low Increased liver Rat 1,000 H,A,S IRIS 
and kidney 

weights 

1.0e-02 Oral-capsule Medium Fatty cyst Dog 1,000 H,A,S IRIS 
formation in liver 

ND NCEA 
, 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

5.0e-05 HEAST Oral-capsule Medium Immunological Monkey 300 H,A,S,L IRIS 
and clinical 

effects 

ND 

4.0e-04 HEAST Oral-drinking water Low Reduced Rat 1,000 H,A,L IRIS 
lifespan 



Table G-8 (Continued) 
Oral Dose-Response Data 

for Noncarcinogenic Effects 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Chronic Subchronic 

Chemical Study Type 
Confidence 

Critical Effect 
Test Uncertainty Study 

Oral RfO I Oral RfO I Level Animal Factor Source 
(mg/kg-day) Source (mg/kg-day) Source 

Inorganic Analvtes (Continued) 

Arsenic 3.0e-04 IRIS 3.0e-04 HEAST Oral-drinking water Medium Hyperpigmentation, Human 3D IRIS 
keratosis 

Barium 7.0e-02 IRIS 7.0e-02 IRIS Oral-drinking water Medium Increased blood Human 3H IRIS 
pressure 

Beryllium 5.0e-03 IRIS 5.0e-03 IRIS Oral-drinking water Rat No effects observed Rat 100 H, A IRIS 

Cadmium 1.0e-03 IRIS NO Oral-diet Human Proteinuria Human 10 H IRIS 

Iron 3.0e-01 (1) NO 
, 

Lead NO NO 

G> , Manganese 4.7e-02 IRIS NO Oral-diet Medium No effects observed Human 1,1 M IRIS 
...... 
0> , This value was provided by the Environmental Criteria and Assessment Office (ECAO) of the USEPA in response to a specific request. 

2 Value for pyrene was used as surrogate for total petroleum hydrocarbons. 

Notes: IRIS on-line database search, current as of November 1997. 
HEAST, current as of November 1995. 
Environmental Criteria and Assessment Office (ECAO) of the USEPA in response to a specific request. 

Uncertainty factors: 
H = Variation in human sensitivity 
A = Animal to human extrapolation 
S = Extrapolation from subchronic to chronic NOAEL 
L = Extrapolation from LOAEL to NOAEL 
o = Inadequate data 
M = Modifying factor 

RfO = reference dose. HEAST = Health Effects Assessment Summary Tables. 
mg/kg-day= milligrams per kilogram per day. IRIS = Integrated Risk Information System. 
NCEA =/1. PCB = polychlorinated biphenyl. 
NO = no ·daia. 

,) ) 
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Table G-9 
Inhalation Dose-Response Data 

for Noncarcinogenic Effects 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Chronic Subchronic 

Chemical I I 
Study Confidence 

Critical Effect 
Test Uncertainty Study 

AtC 
Source 

AtC 
Source Type Level Animal Factor Source 

(JIg/m3) (JIg/m3) 

Volatile Organic Comj!ounds 

1,2-Dichloroethane ND ND 

1,2-Dichloroethene (total) ND ND 

Benzene ND ND 

Chloroform ND ND 

T richloroethene ND ND 

Semivolatile Organic Comj!ounds 

Benzo(a)anthracene ND ND 

Benzo (a)pyrene ND ND 

Benzo(b)fluoranthene ND ND 

Benzo(k)fluoranthene ND ND 

Carbazole ND ND 

Chrysene ND ND 

Dibenz(a,h)anthracene ND ND 

Indeno(1,2,3-cd)pyrene ND ND 

Pesticides and PCBs 

Dieldrin ND ND 

See notes at end of table 
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Table G-9 (Continued) 
Inhalation Dose-Response Data 

for Noncarcinogenic Effects 

Remedial Investigation Report 
Site 16, Open Disposal and Burning Area 

Naval Air Station Whiting Field 
Milton, Florida 

Chronic Subchronic 

Chemical 

I I 
Study Confidence 

RfC 
Source 

RfC 
Source Type Level 

(jig/m3) (jig/m3) 

Inorganic Anall1es 

Aluminum ND ND 

Antimony ND ND 

Arsenic ND ND 

Barium ND ND 

Beryllium ND ND 

Cadmium ND ND 

Iron ND ND 

Lead ND ND 

Manganese 
r<;' 

ND ND 

Notes: Integrated Risk Information System (IRIS) on-line database search, current as of November 1997. 
Health Effects Assessment Summary Tables (HEAST), current as November 1995. 

Uncertainty factors: 
A = Animal to human extrapolation 
H = Variation in human sensitivity 
S = Extrapolation from subchronic to chronic NOAEL 
L = Extrapolation from LOAEL to NOAEL 
D = Inadequate data 
M = Modifying factor 

RfC = reference concentration. 
Jlg/m 3 = micrograms per cubic meter. 
ND = no data. 
PCB = polychlorinated biphenyl. 

) 

Critical Effect 
Test Uncertainty Study 

Animal Factor Source 
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Compound I Chronic Oral RfD 
(mgjkg-day) 

Volatile Organic Com~ounds 

1 ,2-Dichloroethane 3.0e-01 

1,2-Dichloroethene 9.0e-03 

Benzene 3.0e-04 

Chloroform 1.0e-02 

Trichloroethene '. 6.0e-03 

Semivolatile Organic Com~ounds 

Benzo (a)anthracene ND 

Benzo(a)pyrelie ND 

Benzo (b )fluoranthene ND 

Benzo(k)fluoranthene ND 

Carbazole ND 

Chrysene ND 

Dibenz (a,h )anthracene ND 

Indeno(1,2,3-cd)pyrene ND 

Pesticides and PCBs 

Dieldrin 5.0e-05 

Inorganic Anal~es 

Aluminum 1.0e+00 

Antimony 4.0e-04 

Arsenic 3.0e-04 

See notes at end of table 

) ) 

Table G-10 
Dermal Dose-Response Data for Noncarcinogenic Effects 

Remedial Investigation Report 
Site 16 

NAS, Whiting Field, Milton, Florida 

I Subchronic Oral I Oral Absorption I Reference I Dermal Chronic RfD I Dermal Subchronic RfD 
RfD (mgjkg-day) Efficiency (mgjkg-day) (mgjkg-day) 

ND 100% Reitz et aI., 1980 3.0e-01 ND 

9.0e-03 100% Putcha et aI., 1986 9.0e-03 9.0e-03 

ND 100% ATSDR,1993 3.0e-04 ND 

1.0e-02 100% Brown et aI., 1974 1.0e-02 1.0e-02 

ND 100% Prout et aI., 1985 6.0e-03 ND 

ND 91% (1) ND ND 

ND 91% Hecht et aI., 1979 ND ND 

ND 91% (1 ) ND ND 

ND 91% (1) ND ND 

ND ND ND 

ND 91% (1 ) ND ND 

ND 91% (1) ND ND 

ND 91% (1 ) ND ND 

5.0e-05 50% 2.5e-05 2.5e-05 

ND 20% (2) 2.0e-01 NO 

4.0e-04 10% ATSDR, 1991a 4.0e-05 4.0e-05 

3.0e-04 98% Vahter, 1983 2.ge-04 2.ge-04 
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Table G-10 (Continued) 
Dermal Dose-Response Data for Noncarcinogenic Effects 

Remedial Investigation Report 
Site 16 

NAS, Whiting Field, Milton, Florida 

Compound I Chronic Oral RfD I 
(mg/kg-day) 

Subchronic Oral I Oral Absorption I 
RfD (mg/kg-day) Efficiency 

Reference I Dermal Chronic RfD 
(mg/kg-day) I Dermal Subchronic RfD 

(mg/kg-day) 

Inorganic Analytes (Continued) 

Barium 

Beryllium 

Cadmium 

Iron 

Lead 

Manganese 

7.0e-02 

5.0e-03 

5.0e-03 

3.0e-01 

ND 

4.7e-02 

7.0e-02 

5.0e-03 

2.0e-02 

ND 

ND 

ND 

7% 

1% 

11% 

2% 

4% 

ATSDR, 1991b 4.ge-03 4.ge-03 

Owen, 1990 5.0e-05 5.0e-05 

Ogawa, 1976 5.5e-04 2.2e-03 

Goyer, 1991 6.0e-03 ND 

ATSDR, 1991c 1.ge-03 ND 

(1) The oral absorption efficiency of all polynuclear aromatic hydrocarbons is assumed to be identical to that of benzo(a)pyrene, based on structural analogy. 
(2) Inorganics lacking specific information on absorption efficiency are assigned a default value of 20% (U.S. Environmental Protection Agency Region IV, 1993). 

Agency for Toxic Substances and Disease Registry (ATSDR), 1991a. "Toxicological Profile for Antimony". Agency for Toxic Substances and Disease Registry, U.S. Public 
Health Service (Draft). 

ATSDR, 1991b. "Toxicological Profile for Manganese". Agency for Toxic Substances and Disease Registry, U.S. Public Health Service (Draft). 
ATSDR, 1991c. "Toxicological Profile for Barium". Agency for Toxic Substances and Disease Registry, U.S. Public Health Service (Draft). 
ATSDR, 1993. "Toxicological Profile for Benzene". Agency for Toxic Substances and Disease Registry, U.S. Public Health Service. 
Brown, D.M., P.F. Langley, D. Smith, and D.C. Taylor. 1974. Metabolism of Chloroform. I. The Metabolism of 14C-Chloroform by Different Species. Xenobiotica 4: 151-163. 
Goyer, A.A., 1991. Toxic Effects of Metals. In: Cassarett and Doull's Toxicology: The Basic Science of Posions, 4th edition. Eds. M.O. Amdur, J. Doull and C.D. Klaassen. 

Pergamon Press, N.Y. 
Hecht, S.S., W. Grabowski, and K. Groth. 1979. Analysis of Feces for B[aJP After Consumption of Charcoal-Broiled Beef by Rats and Humans. Food Cosmet. Toxicol. 17: 

223-227. 
Owen, T.S. 1990. Literature Derived Absorption Coefficients for 39 Chemicals via Oral and Inhalation Routes of Exposure. Regul. Toxicol. Pharmacol. 11: 237-252. 
Ogata, M. and Y. Shimada. 1987. Differences in Urinary Monochlorobenzene Metabolities Between Rats and Humans. Int. Arch. Occup. Environ. Health 53: 51-57. 
Putcha, L., J.V. Bruchner. and A. D'Soyza. 1986. Toxicokinetics and Bioavailabilityof Oral and Intravenous 1, 1-Dichloroethylene. Fund. Appl. Toxicol. 6: 240-250. 
Prout, M.S., W.M. Provan, arid T. Green. 1985. Species Differences in Response to Trichloroethylene. Toxicol. Appl. Pharmacol. 79: 389-400. 
Reitz, A.H., T.A. Fox, and J.Y. Domoradzski. 1980. Pharmacokinetics and Macromolecular Interactions of Ethylene Dichloride: Comparison of Oral and Inhalation Exposures. 

In: Ames, B.N., Infante, P. and Reitz, A. eds. Ethylene Dichloride: A Potential Health Risk? Cold Spring Harbor, NY: Cold Spring Harbor Laboratory, pp. 135-148. 
Vahter, M. 1983. Metabolism of Arsenic. In: Fowler, B.A., ed. Biological and Environmental Effect of Arsenic. NY: Elsevier. pp. 171-198. 

Notes: For documentation concerning chronic and subchronic oral RfDs, refer to Table 3. 

) 

RfD = reference dose. 
mg/kg-day = milligrams per kilogram per day. 
ND = no data. 
% = percent. 
PCB = polychlorinated biphenyl. 

) ) , 



TABLE G-Il 

DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOU, 
ADULT TRESPASSER 
NAS WHITING FlELD 
MILTON, FLORIDA 
SITE 16 

PARAMETER SYMBOL VALUE 

CONCENTRATION SOIL CS chemical-specific 

INGESTION RATE IR 100 

FRACTION INGESTED FI 100% 

ADHERENCE FACTOR AF 1 

ABSORPTION FRACTION ABS. chemical specific 

SURFACE AREA EXPOSED SA 5,750 

DOSE ABSORBED PER EVENT 0 ....... chemical specific 

CONVERSION FACTOR CF 1.00E-06 

CF 1.00E-09 

BODY WEIGHT BW 70 

EXPOSURE FREQUENCY EF 45 

EXPOSURE DURATION ED 20 

AVERAGING TIME 

CANCER AT 70 

NONCANCER AT 20 

UNITS 

chemical-specific 

mglday 

unitJess 

mglcm'-event 

unitless 

cm' 

mglem2 -event 

kglmg 

kglug 

kg 

dayslyear (I] 

years 

years 

years 

[I) Units for exposure frequency are eventslyear in the calculation of the dermally absorbed dose. 

USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidanoe: "Standard Default Exposure 

Factors"; OSWER Directive 9285.6-03. 

USEPA,1992. Dermal Exposure Assessment: Principle.. and Applicotion.<: EPAI60018·911011B; 1192. 

USEPA, 1995. Supplemental Guidanoe 10 RAGS: Region IV, Human HeoHh Risk Assessment Bulletin No. 

Harding Lawson Associates 

SS)NGI.x1s 

1/5199 

) 

SOURCE 

CANCER RISK = INTAKE (mg/kg-day) X CANCER SLOPE FACTOR (mg/kg-dayr l 

USEPA,1991 

USEPA,1995 HAZARD QUOTIENT = INTAKE (mglkg-day) / REF'ERENCE DOSE (mg/kg-day) 

USEPA,1995 

USEPA,I995 

US EPA, 1992 

USEPA,1992 

inorganics 

organics 

USEPA,1991 INT AK.FrmcESTION = CS X IR X EI X CE X EF X ED 

Assumption OW x AT X 365 days/yr 

Assumption 
'"":-< 

INTAKE"EIII\IAL = DAevent x SA X EE X ED ~i; , 

USEPA,1991 OW X AT X 365 days/yr ~~ 

Assumption .:~~'" 

Where: 
"~.""" 
i'~;f 

DAnlS1t- AF X ABSdx CF .:Ji.:;:: 

Note: For noncarcinogenic effects: AT= ED ':";' 
3. ·W,,··, 



DIRECT CONTACT WITH AND INCIDENTAL INGESTION OF SURFACE SOU_ 
ADULT TRESPASSER 
NAS WHITING FIELD 
MIl_TON, FLORIDA 
SITE 16 

CARCINOGENIC EFFECTS 

INORGANIC SOIL 
COMPOUND OR ORGANIC CONCENTRATION 

110 

Benzo(a)anthracene [I) 0 3S 
Benzo(a)pyrene 0 370 
Benzo(b)nuoranthene [I) 0 41 
Benzo(k)nuoranthene [1) 0 3.9 

Carbazole 0 97 

Chrys.ne [I] 0 0.39 
Dlbenz(a,h)anthracene [1) 0 240 
Indeno(I,2,3..:d)pyrene [1) 0 32 
Dieldrin 0 32 
Arsenic I 3.8 
Lead I 473 

UNITS INTAKE 
INGESTION 
(melk2-day) 

uglkg I.SE-09 
uglkg 1.9E-OS 
uglkg 2.IE-09 
uglkg 2.0E-to 
uglkg 4.9E-09 
uglkg l.OE-1t 
uglkg 1.2E-08 
uglkg 1.6E-09 
uglkg 1.6E-09 
mglkg 1.9E-07 
Imglkg 2.4E-OS 

SUMMARY CANCER RISK 
(IJ Cacinogenic PAH concentrlltions are adjusted by their respective toxicity equivalent factors (USEPA. 1995). 
(2) USEPA Region IV guidance speeifies abs"'l'tion factors of 1 % for organics and 0.1 % for inorganics (November 1995). 

31 Calculated Itom oral CSF •. 

Harding Lawson Associates 

Ss16ing.x1s 
115199 

) ) 

ORAL 
CSF 

(mglkg-dayr' 

7.3E+OO 
7.3E+OO 
7.3E+OO 
7.3E+OO 

2.0E-02 
7.3E+OO 
7.3E+OO 
7.3E+OO 
1.6E+OI 
1.5E+OO 

NO 

CANCER DERMAL INTAKE DERMAL CANCER TOfAL 
RISK ARS (21 DERMAL CSFPI RISK CANCER 

INGESTION (mrlkg-day) (mglkg-dayr' DERMAL RISK 

l.3~S om I.OE-09 8.0E+OO S.IE-09 2.IE-08 

1.4E-07 0.01 I.IE-OS 8.0E+OO 8.6E-08 2.2E-07 

UE-08 0.01 1.2E-09 8.0E+OO 9.5E-09 2.SE-08 
1.4E-09 0.01 I.IE-to 8.0E+OO 9.0E-IO l.3E-09 
9.8E-II 0.01 2.8E-09 4.0E-02 t.tE-to 2.IE-IO 
1.4E-to 0.01 I.IE-II 8.0E+OO 9.0E-1t 2.lE-10 
8.8E-08 0.01 6.9E-09 2.0E+OI 1.4E-07 2.3E-07 

1.2E-08 0.01 9.3E-1O 8.0E+OO 7.4E-09 1.9E-08 

2.6E-08 0.01 9.3E-1O 3.2E+OI 3.0E-08 5.5E-08 

2.9E-07 0.001 I.IE-08 1.5E+OO t.6E-08 3.0E-07 
0.001 1.4E-06 NO 

6E-07 3E-07 9E-07 

) 



INBALATION OF PARTICULATES - SURFACE son. 
ADUI.T TRESPASSER 
NAS WIUTING FlEI.D 
MILTON, FLORIDA 
SITE 16 

EXPOSURE PARAMETERS 

PARAMETER SYMBOL 

SOIL CONCENTRATION C 
PART. EMISSION FACTOR PEF 
CONCENTRATION AIR CA 
INHALATION RATE IR 

BODY WEIGIIT BW 

EXPOSURE TIME ET 

EXPOSURE FREQUENCY EF 

EXPOSURE DURAll0N ED 
CONVERSION FACTOR CF 

AVERAGING TIME 

CANCER AT 

NONCANCER AT 

[I] Florida Soil Oean-Up Goo! Variable. FDEP, 1995. 

VALUE UNITS SOURCE 
chemical-

chemical-specific specific 

1.24E+09 m'lkg default [11 
chemical -specific mg/m' 

0.833 m5fhoW' USEPA,1995 

70 kg USEPA,1991 

4 hours/day Assumption 

45 dRys/year Assumption 

20 years Assumption 

0.001 mg/ug Organics only 

70 years USEPA, 1991 

20 years USEPA 1991 

USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidance: "Standard Default Exposure 
Factors"; OSWER Directive 9285.6-03. 
USEPA 1995. Suoolemental Guidance to RAGS: Rel!ion IV Human Health Risk Assessment Bulletin No.3. 

Harding Lawson Associates 
SS_INH1.xls· 
1/5/99 

EQUATIONS 

CANCER RISK = INTAKE (mglkg-day) x INHALATION CANCER SLOPE FACTOR (mglkg-dRyr' 

HAZARD QUOTIENT = INTAKE (mglkg-day) / INHALATION REFERENCE DOSE (mglkg-day) 

INTAKE = CA.UR.x.ET...LEF-.X.ED 

BW. AT x 365 days/yr 

\\'herel 

CA = C x CF x (lIPEF) 

Note, For noncarcinogenic effocto, AT = ED 



TABLE,G~Il. 

INHALATION OF PARTICULATES - SURFACE SOIL 
ADULT TRESPASSER 
NAS WHITING FIELD 
l\ULTON, FLORIDA 
SITE 16 

CARCINOGENIC EFFECTS 

INORGANIC OR 

COMPOUND ORGANIC 

110 

Benzo(a)anthracene 0 
Benzo(a)pyrene 0 
Benzo(b)fluoranthene 0 
Benzo(k)fluoranthene 0 
Chrysene 0 
Dibenz(a,h)anthracene 0 
Indeno(l,2,3-cd)pyrene 0 
Dieldrin I 
Arsenic I 
Lead I 

SOIL AIR 

CONCENTRATION UNITS CONCENTRATION 

111 (mllm') 

35 ug/kg 2.S2E-ll 
370 ug/kg 2.9SE-1O 
41 ug/kg 3.3IE-ll 
3.9 ug/kg 3.15E-12 

0.39 ug/kg 3.15E-13 
240 ug/kg 1.94E-1O 
32 ug/kg 2.5SE-ll 
32 mg/kg 2.5SE-OS 
3.8 mg/kg 3.06E-09 
473 mg/kg 3.SlE-07 

[I] Toxicity equivalent factors are applied to carcinoJ:(enic PAHs per US EPA Reldon IV Guidance (USEPA 1995). 

Harding lawson Associates 
SS_INH1.xls 
1/5/99 

) 
• 

) 

INfAKE INIIALATION CANCER 

(maika-day) CSF RISK 
(mllkl-dayr' 

4.7E-14 3.1E+00 1.5E-13 
5.0E-13 3.1E+OO 1.6E-12 
5.5E-14 3.1E+00 1.7E-13 
5.3E-15 3.IE+OO 1.6E-14 
5.3E-16 3.1E+00 1.6E-15 
3.2E-13 3.IE+00 1.0E-12 
4.3E-14 3.lE+OO 1.3E-13 
4.3E-l1 1.6E+Ol 6.9E-IO 
5.1E-12 l.SE+OI 7.7E-ll 
6.4E-1O NO 

SUMMARY CANCER RISK SE-to 

) 



TABLE c;...Ul.. 

INHALAl'ION OF PARTICULATES - SURFACE SOIL 
ADULT TRESPASSER 
NAS WHITING FIELD 
MILTON, FLORIDA 
SITE 16 

NONCARCINOGENIC EFFECTS 

COMPOUND 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Carbazole 

Cbyrsene 

Dibenz(a,b)anthracene 

Indeno(I,2,3-cd)pyrene 

Dieldrin 

Aluminum 

Arsenic 

Cadmium 

Iron 

Lead 

Manganese 

Harding Lawson Associates 
SS_INH1.xls 
1/5/99 

INORGANIC OR 

ORGANIC 

110 

0 
0 
0 
0 
0 
0 
0 
0 
I 
I 
I 
I 
I 
I 
I 

SOIL 

CONCENfRA TION 

350 

370 

4111 

390 

97 

390 

390 

240 

320 

11300 

3.8 

2.1 

13900 

473 

296 

) ) 

UNITS AIR INTAKE INIIALATION HAZARD 
CONCENTRATION (mll/kll-day) RID QUOTlFNf 

. (mil 1m') (mll/kll-day) 

ug/kg 2.S2E-1O 1. 7E-12 NO 

ug/kg 2.9SE-1O I.SE-12 NO 

ug/kg 3.3IE-1O 1.9E-12 NO 

ug/kg 3.15E-1O I.SE-12 NO 

ug/kg 7.S2E-II 4.6E-13 NO 

ug/kg 3. 15E-1O I.SE-12 NO 

ug/kg 3.15E-1O I.SE-12 NO 

ug/kg 1.94E-1O I.IE-12 NO 

rug/kg 2.5SE-07 1.5E-09 NO 

mg/kg 9.IIE-06 5.3E-OS NO 

mg/kg 3.06E-09 I.SE-ll NO 

mg/kg 1.69E-09 9.9E-12 NO 

mg/kg 1. 12E-05 6.6E-OS NO 

mg/kg 3.S1E-07 2.2E-09 NO 

mg/kg 2.39E-07 1.4E-09 1.4E-05 1.0E-04 

SUMMARY HAZARD INDEX 0.0001 



TABLE 6-13 
DIRECT CONTACT wml AND INCIDENTAL INGESTION OF SURFACE SOIL 
ADOLESCENT TRESPASSER 
NAS wnmNG FIELD 
MILTON, FLORIDA 
SITE 16 

EXPOSURE PARAMETERS 

PARAMETER SYIIIBOL VALUE 

CONCENTRATION SOIL CS chemical-specific 

INGESTION RATE IR 100 

FRAC'110N INGESTED FI 100% 
ADHERENCE FACTOR AF I 

AGE-SPEaflC SURFACE AREA SA; age-specific 

ABSORPTION FRAC'110N ADS. chemical-specific 

CONVER.~ION FACTOR CF l.ooE.Q6 

CF l.ooE.Q9 

BODY WEIGHT BW 45 

AGE-SPHUflC BODY WEIGHT BW; age-specific 

EXPOSURE FRHQUENCY EF 45 

EXPOSURE DURATION ED 10 
AGE-SPHUflC EXPOSURE DURATION ED; age·specific 

AGE-WEIGHTED SURFACE AREA (2( SA.,;""" 1013 

DOSE ABSORBEll PER EVENT DA..... chemical-specific 

AVERAGING TIME 

CANCER AT 70 

NONCANCER AT 10 

(1) Unitt for O:lpollft frequency aro in O\o"Crtl/ymr in thD adcu1ation of tho dennally .btabod dOlO. 

UNITS SOURCE 

chemical·specific 

mg/day USEPA,I991 

unitles8 Assutnpion 

mg/cml-eveOl USEPA, 1995 

cm' USEI'A,1989 

unitless USEPA,I995 

kg/mg Inorganics 

kg/mg Organics 

kg USEPA, 1995 

kg USEPA,1989 

days/year [II Assumption 

years USEPA,I995 

years Assumption 

cm'·year/kg Per USEPA, 1992 

0181 c:ml-eved Per USEPA, 1992 

years USEPA,I991 

years USEPA,I995 

(2) In o.timating tho donnally abtorbod dole far children age 1 through 16. the timo-\Wighted. bodywoig~ norrnalizod .urfoce e.rce exposed i. 

c::alcu1alcd Crom .urfl!lOD lUOJI. expotlftl duration, and body ~ght for each of 10 ago perioo.. age 7 through 16, per USEPA. 1992. 

USEPA, 1989. &poo .... Pod ... H.nd>ook;EPAl600/8·89/043; May 1989. 

USEPA. 1991. Human Health E,,'IllUlltion Manual. Supplemental Guidanoo: "S\andard Default Expolure Padon"; O~ER Diredive 9285.6-03. 

USEPA, 1992. Dermal Expoo,,", Auco.mcnI: Principl .. and AppIicatiOfJl; EPAl600/8·91101IB; JanutU)' 1992. 

USEPA, 1995. Supplcmc.ul Guidon.. to RAGS: Region 4 BuIIotino, Bulldin No. 3, N"'~mber 1995. 

HardiD8 Lawson Associates 
SS_IN01.x1s . 

115/99 

) 

EQUATIONS 

CANCER RISK = INf AKE (ml/kl-day) " CANCER SLOPE FACTOR (mll/kll-dayr' 

HAZARD QUOTIENT = INfAKE (mll/kll-day) / REFERENCE DOSE (mll/kll-day) 

INf AKE-INGMnoN = CS" IR " FI x C£.x..E£xED 

BW" AT" 365 dayslyr 

INf AKE.DDIMAL = AT x 365 days/year) x SAooIIladj 

Where: 
SA.-tj = SUM (SAt" ED, / BWO> 

UA..... = CS" AF" ASS. " CF 

Note: For nonca.-.,ln0llenlc effects: AT = ED, 

) ) 



TABLEG-13 

DIRECT CONTACT wml AND INCIDENTAL INGFSfION OF SURFACE SOIL 
ADOLESCENT TRESPASSER 
NAS WHITING FIELD 
MILTON. FLORIDA 
SITE 16 

CARCINOGENIC EFFECTS 

INORGANIC OR SOIL 
COMPOUND ORGANIC CONCENTRATION 

110 

Benzo(a)anlhracene (II 0 3S 
Benzo(a)P1rone 0 370 
Benzo(b)f1uoranthone (II 0 41 

Benzo(k)nuoranlhone (II 0 3.9 
Carbazole 0 97 

Chr, .. ne (II 0 0.39 
Dibenz(a.h)anthracene (II 0 140 

Indeno(l.l.3..,d)P1re .... [II 0 32 
Dieldrin 0 32 
Aroonlc I 3.8 
Lead I 473 

UNITS 

ug/kg 
ug/kg 
ug/kg 
uglkg 
uglkg 
uglkg 
ug/kg 
ug/kg 
uglkg 
mg/kg 
mg/kg 

[II Cacinogenic PAH Concewati0D8 are adjuBled by their respective toxicity equivalent facton (USEPA, 1995). 

) 

INTAKE ORAL 

INGESTION CSF 

(mglkll-day) (mglq.doyj"' 

I.4E-09 7.3E+OO 
I.4E-08 7.3E+OO 
1.6E-09 7.3E+OO 
1.5E-1O 7.3E+OO 
3.8E-09 1.OE-02 
1.5E-ll 7.3E+OO 
9.4E-09 7.3E+OO 
I.3E-09 7.3E+OO 
I.3E-09 1.6E+OI 
I. 5 E-07 I.SE+OO 
1.9E-05 ND 

SUMMARY CANCER RISK 

121 USEPA Region IV guidance specifies absorption facton of I % for organic. and 0.1 % for inorganics (November 1995). 
3 I Calculated from oral CSF •. 

Harding Lawson Aasodate. _ 
Ssl6ing. xis 
115/99 

) 

CANCER RISK DERIlfAL INTAKE DERMAL CANCER RISK TOTAL 
INGESTION ADS 121 DERMAL CSF [31 DERMAL CANCER 

(mglq.day) (mglq.doyj"' RISK 
I.OE-08 0.01 6.2E-1O 8.0E+OO 5.0E-09 1.5E-08 
I.IE-07 0.01 6.6E-09 8.0E+OO 5.3E-08 1.6E-07 
1.2E-08 O.ot 7.3E-1O 8.0E+OO 5.9E-09 1.8E-08 
I.IE-09 0.01 7.0E-II 8.0E+OO 5.6E-IO 1.7E-09 
7.6E-ll 0.01 1.7E-09 4.0E-02 6.9E-II 1.5E-1O 
I.IE-IO 0.01 7.0E-12 8.0E+OO 5.6E-II 1.7E-1O 
6.9E-08 O.ot 4.3E-09 8.0E+OO 3.4E-08 I.OE-07 
9.IE-09 0.01 5.7E-1O 8.0E+OO 4.6E-09 I.4E-08 
2.0E-08 0.01 5.7E-10 3.2E+OI 1.8E-08 3.8E-08 
2.2E-07 0.001 6.8E-09 I.SE+OO I.OE-08 2.3E-07 

0.001 8.4E-07 ND 

4E-07 lE-07 6E-07 
~,. 

, 
,-:;;--



TABLE &o-I?' 

DIRECT CONTA(''T WITH AND INCIDENTAL INGESTION OF SURFACE son, 
ADOLESCENTT~ASSER 

NAS WnITING FIELD 
MILTON. FLORIDA 
SITE 16 

NONCARCINOGENIC EFFECTS 

INORGANIC OR SOIL 

COMPOUND ORGANIC CONCENTRATION 
110 

Benzo(a)anlhrace .... 0 350 

Benzo(a)pyr .... 0 370 

Benzo(b)O ....... nlhe .... 0 410 

Benzo(k)ooonnthe .... 0 390 

Carbazole 0 200 

Cbryoe ... 0 390 

Dlbenz(a.b)anlhrace ... 0 240 

Indeno(I.2.3-cd)pyr .... 0 320 

Dieldrin 0 32 

Aluminum I 11300 

Araenic I 3.8 

Cadmium I 2.1 

Iron I 13900 

Lead I 473 

I\lanpneoe I 296 

UNITS INTAKE 
INGESTION 
(m2ilu!-dAvl 

ug/kg 9.6E-OS 
ug/kg 1.0E-07 
ug/kg 1.1E-07 
ug/kg 1.1E-07 
ug/kg 5.5E-OS 
ug/kg 1.1 E-07 
ug/kg 6.6E-08 
ug/kg S.SE-OS 
ug/kg 8.8E-09 
mg/kg 3.1E-03 
mg/kg 1.0E-06 
mg/kg 5.8E-07 
mg/kg 3.8E-03 
mg/kg I.3E-04 
mg/kg 8.IE-05 

SUMMARY HAZARD INDEX 
[i) USEPA Region iV guidance specifies absorption factors of I % for organics and 0.1 % for inorganics (November 1995). 
(2) Calculated from oral RID •. 

Harding Lawson' Associates 
SS_ING1.x1s 
115199 

) ". 
) 

ORAL IIAZARD DERJlIAL INTAKE DERJIW, IIAZARD TOTAL 

RID QUOTIIlNT ABS (tl DERJIW, RID III QUOTIIlNT IIAZARD 
(m2ik .. do.1 INGESTION (mg!q.day) . (mg/q.day) DERJIlAL OUOTIIlNT 

ND 0.01 4.4E-OS ND 

ND 0.G1 4.6E-OS ND 

ND 0.01 5.1E-08 ND 

ND 0.01 4.9E-08 ND 

ND 0.01 2.5E-OS ND 

ND 0.01 4.9E-08 ND 

ND 0.01 3.0E-OS ND 

ND 0.01 4.0E-08 ND 

5.0E-OS 1.8E-04 0.01 4.0E-09 1.SE-OS 1.6E-04 3.4E-04 
I.OE+OO 3. 1 E-03 0.001 I.4E-04 1.0E-01 7. 1 E-04 3.8E-03 
3.0E-04 3.5E-03 0.001 4.7E-08 2.9E-04 1.6E-04 3.6E-03 
1.0E-03 5.8E-04 0.001 2.6E-08 1.0E-OS 2.6E-03 3.2E-03 
3.0E-OI I.3E-02 0.001 1.7E-04 6.0E-03 2.9E-02 4.2E-02 

ND 0.001 5.9E-06 ND 

4.7&02 1.7E-03 0.001 3.7E-06 1.9E-03 1.9E-03 3.7E-03 

0.02 0.03 0.06 

) 



) 
TABLE Gr-,"'. 
INHALATION OF PARTICULATES - SURFACE SOIL 
ADOLESCENT TRESPASSER 
NAS WHITING FIELD 
MILTON, FLORIDA 
SITE 16 

EXPOSURE PARAMETERS 

PARAMETER SYMBOL VALUE 

SOIL CONCENTRATION C chemical-specific 

PART. EMISSION FACTOR PEF 1.24E+09 

CONCENTRATION AIR CA chemical-specific 

INBAI,ATlON RATE IR 0.625 
BODYWEIGBT BW 45 
EXPOSURE TIME ET 4 
EXPOSURE FREQUENCY EF 45 
EXPOSURE DURATION ED 10 

CONVERSION FACTOR CF 0.001 
AVERAGING TIME 

CANCER AT 70 
NONCANCER AT 10 

[I) Florida SoU Oean-Up Goal Variable. FDEP, 1995. 

UNITS SOURCE 
chemical-
specific 

m'/kg default (lJ 
mg/m' 

m'/hour USEPA,1995 
kg US EPA, 1995 

hours/day Assumption 
days/year Assumption 

years USEPA, 1995 
mg/ug Organics only 

years USEPA,1991 
years USEPA 1995 

USEPA. 1991. Human Health Evaluation Manual, Supplemental Guidance: 'Standard Default Exposure 
Factors'; OSWER Directive 9285.6-03. 
USEPA 1995. Suoolemental Guidance to RAGS Rel!ion 4 Bulletins Bulletin No.3 November 1995. 

Harding Lawson Associates 
SS_INH1.xls 
115/99 

) 

EQUATIONS 

CANCER RISK = INf AKE (mglkg-<lay) I INHALATION CANCER SLOPE FACTOR (mglkg-day)"' 

HAZARD QU(YfIENf = INfAKE (mglkg-day) I INHALATION REFERENCE DOSE (mglkg-day) 

INfAKE = C;UJB.~LED 
BW I AT I 365 days/yr 

Where: 

CA = C I CF I (1IPEF) '>'-

<l; 

",. 

Note. For noncarcinogenic <IT<ds. AT = ED 



TABLE~" 

INHALATION OF PARTICULATES - SURFACE SOIL 
ADOLESCENT TRESPASSER 
NAS WHITING FIELD 
MILTON, FLORIDA 
SITE 16 

CARCINOGENIC EFFECTS 

INORGANIC OR 

COMPOUND ORGANIC 

I/O 

Benzo(a)anthracene 0 
Benzo(a)pyrene 0 
Benzo(b)f1uoranthene 0 
Benzo(k)f1uorantheue 0 
Chrysene 0 
Dibenz(a,h)anthracene 0 
Indeno(I,2,3-cd)pyrene 0 
Dieldrin I 
Arsenic I 
Lead I 

• 

SOIL AIR 
CONCENTRATION UNITS CONCENTRATION 

[IJ (mg/m,! 

35 ug/kg 2.S2E-ll 
370 ug/kg 2.9SE-1O 
41 ug/kg 3.3lE-ll 
3.9 ug/kg 3.ISE-I2 

0.39 ug/kg 3.15E-13 
240 ug/kg 1.94E-1O 
32 ug/kg 2.5SE-II 
32 mg/kg 2.5SE-OS 
3.8 mg/kg 3.06E-09 
473 rug/kg 3.SlE-07 

III Toxicity equivalent factors are applied to carcinogenic PAHs per USEPA Region IV Guidance (US EPA (995). 

Harding Lawson Associates 
SS_INH1.xls 
1/5/99 

) ) 

INTAKE INHALATION CANCER 

(mg/kg-day) CSF RISK 
(mg/kg-day), -1 

2.SE-I4 3.1E+OO 8.6E-14 
2.9E-13 3.1E+OO 9.lE-13 
3.2E-I4 3.1E+00 1.0E-13 
3.lE-IS 3.1E+00 9.SE-IS 
3. tE-16 3.lE+OO 9.SE-16 
1.9E-I3 3.1E+OO S.9E-13 
2.5E-14 3.IE+OO 7.8E-14 
2.5E-II 1.6E+01 4.0E-IO 
3.0E-I2 1.5E+Ol 4.SE-ll 
3.7E-1O NO 

SUMMARY CANCER RISK SE-IO 

) 



) 

INHALATION OF PARTICULATES· SURFACE SOIL 
ADOLESCENT TRESPASSER 
NAS WHITING FIELD 
MILTON, FLORIDA 
SITE 16 

NONCARCINOGENIC EFFECTS 

COMPOUND 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)Ouoranthene 

Benzo(k)Ouorantbene 

Carbazole 

Chyrsene 

Dihenz(a,h)anthracene 

Indeno(l,2,3-cd)pyrene 

Dieldrin 

Aluminum 

Arsenic 

Cadmium 

Iron 

Lead 

Manganese 

Harding Lawson Associates 
SS_INH1.xls 
1/5/99 

INORGANIC OR 

ORGANIC 

lIO 

0 
0 
0 
0 
0 
0 
0 
0 
I 
I 
I 
I 
I 
I 
I 

SOIL 

CONCENTRATION 

350 

370 

410 

390 

97 

390 

390 

240 

320 

11300 

3.8 

2.1 

13900 

473 

296 

,) 

UNITS AIR lNfAKE INHALATION lIAZARD 

CONCENTRATION (mg/kg.day) RID QUOTIFNf 
(mll/m') (mR/ka-dav) 

ug/kg 2.S2E-1O 1.9E-t2 ND 

ug/kg 2.9SE-1O 2.0E-t2 ND 

ug/kg 3.3tE-1O 2.3E-12 ND 

ug/kg 3.1SE-1O 2.2E-12 ND 

ug/kg 7.82E-ll S.4E-13 ND 

ug/kg 3. tSE-lO 2.2E-12 ND 

ug/kg 3.1SE-1O 2.2E-12 ND 

ug/kg 1.94E-1O 1.3E-12 ND 

mg/kg 2.SSE-07 l.SE-09 ND 

mg/kg 9.11E-06 6.2E-OS ND 

mg/kg 3.06E-09 2.1E-lt ND 

mg/kg t.69E-09 1.2E-ll ND 

mg/kg 1.12E-OS 7.7E-OS ND 

mg/kg 3.S1E-07 2.6E-09 ND 

mg/kg 2. 39E-07 1.6E-09 1.4E-05 1.2E-04 

SUMMARY HAZARD INDEX 0.0001 



DIRECT CONTA{,'T Willi AND INCIDENTAL INGESTION OF SURFACE SOIl, 
ADULT RESIDENT 

NAS WHITING FIELD 
MILTON, FLORIDA 

SITE 16 

EXPOSURE PARAMETERS 

PARAMEtER SYllmOL VALVE UNIts 

OONCDlTRATlON SOIL CS chemical-specific chemical-.pedfic 
INGI:STIONRATE IR 100 mg/day 
fRACTION INGtsTlD FI 100% unitless 
ADHDlENCE nCTOR AF 1 mg/cml...eveol 

AllSOR1'J10N fRACTION ABS. ehemical-spedfic unities, 

SURFACE .... U UPOSQI SA 5,750 em' 

DOSE ABSODED FER EVENT' DA~ .. chemical-specific mg/cml ~evem 

OONVDtSION FACTOR CF I.00E-09 kg/ug 

OONVDtSION r .. CTOR CF I.00E-06 kg/mg 
" 

IIODY WIJGHT BW 70 kg 

EXPOSURE rRrqUENC1' EF 350 days/year (I J 
D<POSURE DURATION ED 24 y ...... 

AVERAGING TIME 

CANeDl AT 70 y ...... 

NONCANCER AT 24 y ...... 

[11 Units f"" exposure f~quency are evew/year in the calculation of the dermally absorbed dose. 

SOURCE 

USEPA,I995 

USEPA,I995 
USEPA,I995 

USEPA,I995 

USEPA,I992 

USEPA,I992 

Organic conversion 

Incrganic com'ersion 

USEPA,I991 

Assumption 

USEPA,I995 

USEPA,I991 

USEPA,I995 

USEPA, 1991. Hmnan HeaItb EvahBtion MantB!, SupplemedB! Guidance: "Standard Default Exposure Factors"; 

OSWER Directive 9285.6-03. 

USEPA,I992. Dermal Exposure As .... mem: Principles and Applications; EPA/600/8-91/0IlB; laouary 1992. 

USEPA, 1995. SuppiemedB! Guidance to RAGS: Region IV, Human HeaItb Risk Ass .. sme .. Bulletin No.3. 

HarcIiDt! LaWBOll Associatea 
Sd6ing.xJs 
115199 

EQUATIONS 

CANCF..R RISK = INTAKE (mg/kg-day) x CANCER SWrE FACTOR (mg/kg-dayr' 

HAZARD QUOTIENT = INTAKE (mg/kg-day) 1 REFERENCE DOSE (mg/kg-day) 

INTAKE,NGESTION = Cs.x..IR.xH.x.CExEExED 
BW X AT x 365 days/yr 

INTAKE"UMAL = DA." .... X SA X EF X ED 
BW X AT X 365 days/yr 

Where: 

DA ...... = CS X AF X ABS. X CF 

Note: For noncarcinogenic effects, AT = En, 

) 



DIRECT CONTACT WITn AND INCIDENTAL INGESTION OF SURFACE SOIL 
ADULT RESIDENT 
NAS WllmNG FIELD 
!\IlL TON, FLORIDA 
SITE 16 

CARCINOGENIC EFFECTS 

INORGANIC OR SOIL UNITS 

COMPOUND ORGANIC CONCENTRATION 

110 

8enzo(a)anthracenelll 0 3S ug/kg 
Oenzo(a)pyrene 0 370 ug/kg 
8enzo(b)nuoranlbene III 0 41 ug/kg 

8enzo(kmuoranlbene II J 0 3.9 ug/kg 
Carbazole 0 97 ug/kg 

Cbrysenelll 0 0.39 ug/kg 
Dibenz(a,h)anthracenelll 0 240 ug/kg 
Indeno(l,1.3..,d)pyrenel l l 0 32 ug/kg 
Dieldrin 0 32 ug/kg 

Anenlc I 3.8 mg/kg 
Lead I 473 m~/k~ 

INTAKE 

INGESTION 

(ml\fk~doy) 

1.6E-08 
I.7E-07 
1.9E-08 
1.8E-09 
4.6E-08 
1.8E-1O 
I. I E-07 
1.5E-08 
I.5E-08 
1.8E-06 
2.2E-04 

SUMMARY CANCER RISK 
[II Cacinogeuic PAH concemmtiollS are adjusted by their respective toxicity equivalent factors (USEPA, 1995). 

(2) USEPA Region IV guidance .peeifi .. absorption factors of I % for organics and 0.1 % for inorganic. (November 1995). 

31 Calculated from oral CSF •• 

Hardins LaWllOD Associates 

Sd6iug.ili 
115/99 

ORAL 

CSF 
(mglkg-doyr' 

7.3E+00 
7.3E+00 
7.3E+00 
7.3E+00 
2.0E-02 

7.3E+00 
7.3E+00 
7.3E+00 
1.6E+OI 
1.5E+00 

NO 

,) 

CANCER RISK DERMAL INTAKE DERMAL CANCF.R RISK TOTAL 

INGESTION ABS (2) IlERMAL CSF 13) DERMAL ('ANCEll 

(ml\f~d .. ) (mg/kg-doyr' RISK 

1.2E-07 0.01 9.5E-09 8.0E+00 7.6E-08 2.0E-07 
I.3E-06 0.01 1.0E-07 8.0E+00 8.0E-07 2.IE-06 
I.4E-07 0.01 I. I E-08 8.0E+00 8.9E-08 2.3E-07 
1.3E-08 0.01 I.IE-09 8.0E+00 8.4E-09 2.2E-08 
9.IE-1O 0,01 2.6E-08 4.0E-02 I.OE-09 2.0E-09 
I.3E-09 0.01 I.IE-1O 8.0E+00 8.4E-IO 2.2E-09 
8.2E-07 0.01 6.5E-08 8.0E+00 5.2E-07 1.3E-06 
1.IE-07 0.01 8.6E-09 8.0E+00 6.9E-08 I.8E-07 
2.4E-07 0,01 8.6E-09 3.2E+OI 2.8E-07 5.2E-07 
2.7E-06 0.001 1.0E-07 I.5E+oo 1.5E-07 2.8E-06 

0.001 1.3E-05 NO 
5E-06 2E-06 7E-06 

" .~",' 



TABLEG-S 

DmECf CONTACT WITH AND INCIDENTAL INGES110N OF SURFACE SOIL 
ADULT RESIDENT 
NAS WIIITING FIELD 
MILTON, FLORIDA 
SITE 16 

NONCARCINOGENIC EFFECfS 

INORGANIC OR SOIL UNITS 

COMPOUND ORGANIC CONCENTRATION 

110 

Oenzo(a)anthracene 0 350 ug/kg 
Oenzo(a)pyrene 0 370 ug/kg 
Benzo(b )nuoranlhene 0 410 ug/kg 
Oenzo(kJ"uoranlhene 0 390 ug/kg 
Carbazole 0 200 ug/kg 
Olrysene 0 390 ug/kg 
Dibenz(a,h)an1hracene 0 240 ug/kg 
Indeno(l,2,3-cd)pyrene 0 320 ug/kg 
Dieldrin 0 32 ug/kg 
Aluminum I 11300 mg/kg 
Anenlc I 3.8 mg/kg 
Cadmium I 2.1 mg/kg 
Iron I 13900 mg/kg 
Lead I 473 mg/kg 
Mangan .. e I 296 mg/kg 

INTAKE 

INGF..8TION 

(m2ikg-day) 

4.8E-07 
5.IE-07 
5.6E-07 
5.3E-07 
2.7E-07 
5.3E-07 
3.3E-07 
4.4E-07 
4.4E-OS 
I. 5 E-02 
5.2E-06 
2.9E-06 
1.9E-02 
6.5E-04 
4.IE-04 

SUMMARY HAZARD INDEX 
[1) USEPA RegiOlllV guidance specifi"" absorption factors of 1 % for organics and 0.1 % for inorganic. (November, 1995). 
[2) Calculated from ....... RID •. 

Harding UlWlOll Associates 
SS)N01.xIs 
1/5199 

) 

ORAL HAZARD DERMAL INTAKE DERMAL IIAZARD TOTAL 

RID QUOTIENT ABS II) DERMAL RID (2) QUOTIENT IIAZARD 
(m2ikg-da.v) INGESTION (m2ikg-da.v) (m2ikg-d.y) DERMAL QUOTIENT 

ND 0.01 2.SE-07 ND 
ND 0.01 2.9E-07 ND 
ND 0.01 3.2E-07 ND 
ND 0.01 3.IE-07 ND 
ND 0.01 1.6E-07 ND 
ND 0.01 3.IE-07 ND 
ND 0.01 1.9E-07 ND 
ND 0.01 2.5E-07 ND 

5.0E-05 8.8E-04 0.01 2.5E-OS 2.5E-05 I.OE-03 1.9E-03 
I.OE+OO 1.5&02 0.001 S.9E-04 2.0E-OI 4.5E-03 2.0E-02 
3.0E-04 I. 7 E-02 0.001 3.0E-07 2.9E-04 I.OE-03 I.SE-02 
I.OE-03 2.9E-03 0.001 1.7E-07 I.OE-05 1.7E-02 1.9E-02 
3.0E-OI 6.3E-02 0.001 l.1E-03 6.0E-03 l.SE-OI 2.5E-01 

ND 0.001 3.7E-05 ND 
4.7E-02 8.6E-03 0.001 2.3E-05 1.9E-03 1.2E-02 2.IE-02 

0.001 0.001 0.002 

,) ) 



) 
TAnu; 6-1~ 

INHALATION OF I'ARnCl'LATES - Sl'RFACE SOIL 
Al)l'l,T RESIIJEN1' 
NAS WIIITING FIEI,I) 
MILTON. FI,ORJJ)A 
SITE 16 

EXPOSURE PARAMETERS 

PARAMETER SYMBOL 

SOIt CONCENTRATION C 
PART. EMISSION FACTOR PEF 
CONCENTRATION AIR CA 
INHALATION RATE IR 
BOJ)Y WEI(;JIT BW 
EXPOSURE TIME ET 
EXPOSURE FREQUENCY EF 
EXPOSURE J)URATION ED 
CONVERSION FACTOR CF 
AVERA<HNG TIME 

CANCER AT 
NONCANCER AT 

(I J Florida Soil Oeon-Up Goal Varinble FOEP, 1995. 

VALUE UNITS SOURCE 
enemlcal-

chemical-specific specific 

1.24E+09 m'/kg default (II 
chemical-spe.::ific mg/m' 

0.833 m'/hour USEPA.1995 

70 kg USEPA,I991 

16 hours/day ASRumption 

350 dnys/year USEPA, 1995 

24 years USEPA, 1995 

0.001 mg/ug Organics only 

70 ycn", USEPA,I991 

24 years USEPA.1995 

USEPA, 1991. Human Health EvnJunlion ManuN, Supplemental Guidnn,,,,' 'Slundard Dcfm"l EX(XJ"ure 

Fnctors"; OSWER Direclive 9285.6·03. 

USEPA, 1995. Supplemental Guidonl" 10 RAGS: Region IV, Humon HeNlh Risk Assessmenl Bulletin No.3. 

Harding lawson Associates 
SS_INH1.xls 
1/5/99 

) 

EQUATIONS 

CANCIlR RISK = INTAKIl (mglq-<lay) rlNHALATION CANCER SLOP\! fACTOR (mglkg-dloJr' 

HAZARD QUOTIIlNT = INTAKE (mglq-<lay) IINHALATI()N RIlFERI!NCI! DOSE (mglq-dloJ) 

INTAKIl = CAxIR.lET.lEF.lED 

BW • AT r 365 daY"Y. 

\\'tu'rel 

CA = c. Cf. (I/Pill') 

--
NoW 

Fo. nonaarcl ..... nlc t/TocI'" AT = Ill! 

."':. 



TABLEG~ 

INIIALATION Of PARTICULATES· SURfACE SOIL 
ADULT RESIDENT 
NAS WHITING fiELD 
MILTON, FLORIDA 
SITE 16 

CARCINOGENIC EffECTS 

INOR(;ANIC OR 

COMPOUNIl ORGANIC 

110 

Benzo(a)anthracene 0 
Benzo(a)pyrene 0 
Benzo(b)Huoranthene 0 
Benzo(k)fiuoranthene 0 
Chrysene 0 
Dibenz(a.h)anthracene 0 
Indeno( 1,2 ,3-{'d)pyrene 0 
Di(>ldrin 0 
Arsenic I 
Lead I 

SOIL 

CONCENTRATION 

111 

35 

370 

41 

3.9 

0.39 

240 

32 

32 

3.8 

473 

AIR INTAKE 

UNITS CONCENTRA HON (mR/kj!·day) 

(maim') 

ug/kg 2.82E-t1 1.8E-12 
ug/kg 2.98E-lO 1.9E-1I 
ug/kg 3.3IE-1I 2.IE-12 
ug/kg 3.15E-12 2.0E-13 
ug/kg 3.I5E-13 2.0E·14 
ug/kg 1.94E-lO t.2E-11 
ug/kg 2.58E-11 J.6E-12 
ug/kg 2.58E-11 1.6E-12 
mg/kg 3.06E-09 1.9E-lO 
mg/kg 3.81E-01 2.4E-08 

SUMMARY CANCER RISK 
1111 Toxicity equivalent factors are applied to carcinogenic PAHs per USEPA Region IV Guidance (USEPA 1995). 

Harding Lawson Associates 
SSJNH1.xls 
1/5/99 

) ) 

INIIAI.A nON CANCER 

CSF RISK 

(ma/kg·day).l 

3.IE+OO 5.5E-12 
3.IE+OO 5.8E-l1 
3.IE+OO 6.4E-12 
3.1E+OO 6.1E-t3 
3.IE+OO 6.1E-t4 
3.IE+OO 3.8E-t 1 
3.1E+OO 5.0E-12 
t.6E+OI 2.6E-l1 
1.5E+OI 2.9E-09 

ND 

3E-09 

) 



) 
TABLE 6-16 

INHALATION Of PARTICULATES - SIJRFACE SOIL 
ADULT RESIDENT 
NAS WHITING flEW 
MILTON, FLORIDA 
SITE 16 

NONCARCINOGENIC EffECTS 

COMPOUNIl 

Beozo(a)anthracene 

Benzo(a)pyrene 

Beozo(b )nuoranthene 

Benzo(k)fluoranthene 

Carbazole 

Chyrsene 

Dibenz(a,h/antbracene 

Indeno(l,2,3-cd)pyrene 

Dieldrin 

Aluminum 

Arsenic 

Cadmium 

Iron 

Lead 

Manganese 

Harding Lawson Associates 
SS_INH1.xls 
1/5/99 

INOR(;ANIC OR 

oRGANIC 

I/O 

0 
0 
0 
0 
0 
0 
0 
0 
0 
I 
I 
1 
I 
I 
I 

SOIL 

CONCF . .Nl'RATI()N 

350 

370 

4\0 

390 

200 

390 

240 

320 

J2 
11300 

3.B 
2.1 

IJ900 
47J 
296 

UNITS AIR INTAKE INHALATION IIAZARIl 

CONCENTRATION (ml/lll-day) Rm QUOTIENT 
(m./m» (ma/ill-day) 

ug/kg 2.B2E-IO S.2E-II NO 
ug/kg 2.9BE-1O S.4E-II NO 
ug/kg 3.31 E-IO 6.0E-ll NO 
ug/kg 3.1SE-IO S.7E-II NO 
ug/kg 1.6IE-1O 2.9E':11 NO 
ug/kg 3.ISE-1O S.7E-II NO 
ug/kg 1.94E-1O J.SE-II NO 
ug/kg 2.SBE-1O 4.7E-II NO 
ug/kg 2.SBE-II 4.7E-12 NO 
mg/kg 9.11E-06 I. 7 E-06 NO 
mg/kg 3.06E-09 S.6E-IO NO 
mg/kg 1.69E-09 3.1E-IO NO 
mg/kg 1.12E-OS 2.0E-06 NO 
mg/kg 3.BIE-07 7.0E-08 NO 
mg/kg 2.39E-07 4.4E-OB 1.4E-OS 3.lE-03 

SUMMARY HAZARD INDEX 0.003 



TARLE S.,." 

DIRECT CONTACf wn1l AND INCIDENTAL INGF},"TION OF Sl'RFA<·t: SOIl. 
CIIILD RESIDENT 
NAS WllrnNG FIEIJ) 
r.m,TON, FLORIDA 
SITE 16 

EXPOSUREPARAr.HITERS 

PARAMETER SYMBOL VAUrE 

C'ONC'INTRA noN lIOn.. CS chemical·ltpecific 

tNGUnON RAn IR 200 

rRAC110N lNOf.SttD FI 100% 

A.D1~rA.croll AF , 
AGI:-Vf..ctnc IUItfAC'X AHA SA age-Kpecitic 

AUORPllON hlAcnoN ASS chemical-specific 

(Orn."I:R5ION rACTOIl CF I.OOE'{)6 

roN\T.R!ION '"CTOR CF 1.00E·09 

BODV WflGlIT RW 15 

AG[ ... VU1nc BODV "umn OW age ·~~cific 
[XfO.URl FIIlQl'IN<'V .. EF 1';0 

r..xrostti D~nON EO 6 

AG[·sn.c:mr r;xroSlU DURATION ED age-fEpc-cifie 

AO[·"'r.IOII11:n StUAM: AlU:A fll SA_"", 766 

noM:. AJL.9:lRBf.O ru. [\nn 1lA.- chemkal·~~cific 

A'T.RAGING lUll: 

CANCU AT 70 

NONC'ANCD. AT 6 

(1)l.'nil. for Cll.poIutC frequency ~ in nc,.",yau- in 1m Cftlcolalion of lhe dennl'lllly ".'ltYrt"C'<i (itlflC'. 

I 'NITS SOURCE 

chr..·mical·!\pecific 

rug/day IJSErA. 1995 

unitIes! IJSEI'A. f995 
mglcm2-everd lISEl'A. 1995 

em' IJSEl'A. 1989 

unitJe61 IJSEPA. 1995 

kg/mg Inorganic conversion 

kg lug Organic cOn\'e Nion 

kg IJSEI'A. 1991 

kg IJSErA. 1989 

daY"ye..- I'I lJSEPA. 1995 

ye .... IJSEPA. 1995 

ye .... AP;SUlI1J'li(m 

em'·yeu/kg IJSEPA. IQQ2 

mgfcm1-eved IISEI'A. 1'192 

yean IJSErA. 1991 

ye .... · USEPA, 1995 

12)ln e.timatinalho drrmally .b.~ dolo f.,. children agel throuah 6. ,he time-~iahleJ. b~"Weighl nOfl1\lIlit.cd .urfaCJe ftml Cltpote-d i. 

I;8}culated rl'Oln .urfece 1.ft!8. el.rc-ure dUl'llltion. aoo body ...a.eiahl for each c:A 6.~ ~ri~ll". llge 11hrnugh 6, rer tlSEPA. 1992, 

llSEI'A. 1989. Ilxpao .... F.""", H ...... ook;EPN60018·891043; M.y 1989. 

USEPA. 1991. lIumlln Itealth 8\ .. h.l!ltion Manual. Supplemerbl Guidanoo: "S\endlvd Per'Htll F.Jlpol .. re FActors"; OSWER Directive 9285.6-01. 

l1SEPA. 1992. Dtrnvtl RKpcaUftl Allee.mere: Principlee8Ind AppIia.tiona; EPN600:R·91.'OllR~ Jl'lnll".,. 1992. 

USEPA. 1995. &pple-mcrUl Gui,a1KlO fo RAGS: Rogion IV. Hurnen HaUth R.j,k NlCllmenf 8uJlefin No. J. 

Harding LaWI"" AaaociIl1e' 
SS_INOl.dJ 
115199 

) 

t:QUA nONS 

CANCER RISK = IN1' AKE (mR/kR-day) x CANCER SU)PE FACTOR (mll/kll-dIlY" 

HAZARD QUOTIENl' ~ .NT AKE (mlll/kil-day) I REFFJU1IICE DOSE (mll/kil-day) 

INTAKF~ING[SnoN = CSxIRxFIx.CF.lLEExED 
RW x AT x 365 day./yr 

IN1' AKE-or."MAL = (IlA..~. x leF I AT x 365 dayolyear) " SA"elod, 

, 

Where: 
SA...Iod,'" SUM (SA" EU I RW) 

DA..,., = CS x AF x ARS x CF 

Note: For nonca .... 1nollenlc effect., AT = FJ), 

) 



) 
TARLE Go.., 

DlREL" CONTA~' "'fill ANI> INCIIlENTAI. I!'1GtXrION m' Sl'Rt",\CE SOli. 

CIIIIJ) RF..8IIlENT 
NAS WllnlNG F1ELI> 
MILTON. nOR lilA 
SffE 16 

CARCIN()(;ENIC EFFEL''S 

INOR{;ANIC OR SOli. 
l'O~n'()lfND ORGANIC C'{lNq.:NTRA 11{lN 

I/O 

IIonz.(alanthra""'111 () 3~ 

IIonz.(alpyre ... () 370 

IIonzo(b)nuorantho ... III () 41 

IIonzo(k)nuorantho ... 1I1 0 3.9 

C .... baz ... () 97 

Chry ..... 111 0 0.39 

Dlbonz(a.h)anlhrar .... II) () 140 

Indono(l.2.3-cd)pyr .... III () 32 

1I .. ldrln () 32 

Ar .. nk- I 3.8 

uad I 473 

I 'NITS INIAKE ORAl. 
IN(a:~1l0N ('SF 

(Ill"kg-day) (m"kg-dayr' 

ug/kg 3.SE-OS 7.3E+OO 

ug/kg 4.IE-07 7.3E+OO 

ug/kg 4.5E-OS 7.3E+OO 

ug/kg 43E··09 7.3E+OO 

ug/kg IlE-07 1.OFAU 

ug/kg 4.3E- \0 7.3E+OO 

ug/kg 2.6E·07 7.3E+OO 

ug/kg 3.5E-OS 7.3E+OO 

ug/kg 3.5E-OS 1.6E+OI 

mg/kg 4.2E-06 I.~+OO 

mg/kg 5.2E-04 ND 

SUMMARY CANCER RISK 
III C'acinogenic PAil conceDlratioos.." adju'led hy their reopecti"e loucily equiv.l.nI facto ... (USEI'A. I99S). 
121 USE!'A Region IV guidance .pecir ... a""orpjon factortl of l'k for organic< and 0.1 'k for inorganic. (Novemher 1995) 

!Iealcul.led from onl (,SF •. 

Harding Law,OIl Aa,ociate, 
SslliiDg.>Is 
115199 

) 

('ANCF.R RISK IlERMAI. INTAKE DER~W. l'AN(11R RISK TOTAl. 
INGF.B1l0N ARS 121 IIF.RMAI. ("SF III IIERMAL C'AN(:1'R 

(m"kg-day) (m"kg-dayr' RISK 

2.SE-07 0.01 3.7E-09 8.0E+OO 2.9E-08 3.IE-07 
3.0E{)6 0.01 3.9E-08 8.0E+OO 3 IE 07 3.3E-06 
3.3E-07 0.01 4.3E-09 8.0E+OO HE-08 3.6E·07 
3.IEOS 0.01 4.IE·\o 8.0E+OO 3.3E-09 3.4E-08 
2.IE-09 0.01 I.OE-08 4.0E-0l 4.IE·1O 2.5E-09 
3.IE·09 0.01 4.IE-11 8.0E+OO 3.3E·1O 3.4E-09 
1.9E-06 0.01 2.SE-OS 8.0E+OO 2.0E·07 2.IE-06 
2.6E-07 0.01 3.4E·09 8.0E+OO 2.7E-OS 2.SE-07 
5.6E·07 0.01 3.4E-09 3.1E+OI I.IE-07 6.7E-07 
6.2E-06 0.001 4.0E-08 I.~+OO 6.0E·08 6.3E-06. 

0.001 5.0E-06 1"11 

IE-OS 81;;'07 IE-OS I;: 

q 

i 
'f 



TABU: /s11 

DlRE<--r CONTA<--r wnll AND INCIIlf:NTAL IN(;F.'mON OF Sl'Rt',\CE SOli 
cnOl> RESUlf:NT 

NAS WUnlNG F1f:W 
MII:roN, Fl.ORIDA 
sr ... : 16 

NONCARCIN()(;ENIC f:FFECI'S 

INOR(;ANlC OR SOil· 
mMPOUN!l ORGANIC (,ONn:NTRA TION 

1/0 

O"nzo(a)anC ....... ne 0 3$0 

o..nzo(a)",rene 0 370 

O"nzo(b)nuoranC ...... 0 410 

O"nzo(k)RuoranC ...... 0 390 

Carbazolo 0 200 

CI ... y ..... 0 390 

Oibonz(a,h\anlhraco ... 0 240 

Inclonll( 1,2,3-cd)pyrene 0 320 

Ololdrln 0 32 

Ahlmlnum I 11300 

Ar .. nk- I 3.8 

Cadmium I 2.1 

Iron I 13900 

I..ad I 473 

Manp ..... I 296 

l'I>1TS INTAKE 
INm~~TION 

melk2-d.,·) 

ug/kg 4.SE-06 
ug!kg 4.7E-06 
IIg!kg S.2E-06 
ug/kg S.OE-06 
IIg/!;g 2.6E-06 
ug!kg S.OE-06 
ug!kg 3.IE-06 
ug!kg 4.IE-06 
IIg/kg 4.IE-07 
mg!kg 1.4E-01 

mg!kg 4.9E-OS 
mg/kg 2.7E-OS 
mg!kg 1.8E-01 
mg!kg 6.0E-OJ 
mg!kg 3.8E-03 

SUMMARV IlAZARD INDEX 
III11SEPA Region IV guidllllCe 'pecirlCs .... 0<j1ti00 [acton of I % for <><ganic. and 0.1 'l' ['" iDOI'ganic, (November 199.5). 

121 C.lculated from oral RID •. 

Harding Law.on Associate. 

SS)NGI. ... 
IIS/99 

) 

ORAl. 1IA7.A.RD !lERMA!. INTAKE !l~W. IIAL\R1) TOTAl. 
Rm QUOTIENT ABS III 1l.:RMA!. Rml21 QUOTIENT IIAZARD 

(melk .. d.vl ING&'!TION i"'llk .. da,·l (melk2-d.vl DERIIW. Oll()TIENT 

NO 0.01 4.3E-07 NO 

Nil 0.01 4.SE-07 Nil 

Nil 0.01 S.OE-07 NO 

Nil 0.01 4.8E-07 NO 

Nil 0.01 2.4E-07 NO 

NO 0.01 4.8E-07 NI) 

NI) 0.01 2.9E-07 NI) 

NI) 0.01 3.9E-07 NI) 

5.0&05 S.2E-03 0.01 3.9E-OS 1.5f:..05 1.6E-OJ 9.7E-03 
1.01':+00 1.4E-OI 0.001 1.4E-OJ 2.0E-OI 6.9E-OJ I.SE-OI 
3.0&04 I. 6E-O I 0.001 4.7E-07 2.9E-04 1.6EOJ I. 6E-O I 
1.0&03 2.7E-02 0.001 2.6E-07 I.OFA5 2.6E-02 S.3E-02 
3.0FfOI S.9E-01 0.001 1.7E-03 6.0Ff03 2.8E-OI 8.8E-01 

NI) 0.001 S.8E-OS NI) 

4.7f:..01 8.IE-02 0.001 3.6E-OS 1.9&03 1.9E-02 1. OE-O 1 
1 0.3 I 

) 



TAIIU: G-IS 

INIlAI.ATlON OF PARTlCl'I.ATES - Sl'RFA<:E Soli. 
CIIIJ.D RESII>ENT 
NAS WIIJTING F1EU) 
MII.TON, F1.0RlIlA 
SITE 16 

EXPOSURE PARAMETERS 

PARAMETER SYMBOL 

SOli. CONCENTRATION C 
PART. EMISSION FACTOR PEF 
CONCENTRATION IN AIR CA 
INHALATION RATE IR 
BOny WEIGHT BW 
EXPOSURE TIME ET 
EXrOSURE FREQUENCY EF 
EXrOSURE nURATION ED 
CONVERSION FACTOR CF 
A VERAmNG TIME 

CANCER AT 
NON CANCER AT 

II/ Florida Soil Clean-Up Goal Variahle. FDEP, 1995. 

VALUE UNITS SOURCE 
cnenllcal-

chemical-~pedli~ ~pecili~ 

1.24E + 09 m'!kg derault III 
chemical.specilic mg/m' 

0.625 m'!hour USEPA,1995 

IS kg lJSEPA, 1991 

24 hours/day Assumption 

350 days/year USEPA, 1991 

6 year" USEPA, 1991 

0.001 mg/ug Organics only 

70 years USEPA,1991 

6 years USEPA, 1991 

USEPA, 199\. Human Health Evaluation Manual, Supplemental Guidance: "Standard Derault Exposure 

Factors"; OSWER Directive 9285.6-03. 

USEPA, 1995. Supplemenlal Guidance 10 RAGS: Region 4 Bulletins, Bulletin No. J, November 1995. 

Harding Lawson Associates 
SS_INH1.xls 
1/5199 

) 

EQUATIONS 

CANCER RISK = INTAKE (mglk«-<Iay)' INIIALATION CANCER SLOPE FACTOR (m~Ik«-<laYr' 

IIAZARD QUOTIENT = INTAKE (mg/kg-<lny) I INHALATION REFERENCE DOSE (mgikg-<lay) 

INT AKE = CA xIR 1 ELt Ef 1 EI) 

BW. AT. 31\5 dayo'yr 

Wht'ff'1 
.. .;:, 

CA = C. CF • (IIPE.) 

,"#i" 
Noff'1 

For noncarcinogenic dTed. •• AT = ED 



TABLE 61S 

INHALATION OF PARTlClJLATES - SIIRFACE SOIL 
CHILD RESIDENT 
NAS WHITING FIELD 
MILTON, FLORIDA 
SITE 16 

CARCINOGENIC EFFECTS 

INORGANIC OR 

COMPOUND ORGANIC 

110 

Benzo(a)anthracene 0 
Benzo(a)pyrene 0 
Benzo(b )f1uoranthene 0 
Benzo(k)fluoranthene 0 
Chrysl'ne 0 
Dibenz(a,h)anthracene 0 
Indeno( 1,2 .3-cd)pyrene 0 
Dieldrin I 
Arsenic I 
Lead I 

SOIL 

CI)NCENTRATII)N 

III 

35 

370 

41 

3.9 

0.39 

240 

32 

32 

3.8 

473 

AIR INTAKE 

UNITS CONCENfRA nON (mll/kg-day) 

(mll/m» 

ug/kg 2.S2E-II 2.3E-12 
ug/kg 2.9SE-JO 2_5E-II 
ug/kg 3_3IE-II 2.7E-12 
ug/kg 3.15E-12 2.6E-13 
ug/kg 3.15E-13 2_6E-14 
ug/kg 1.94E-JO 1.6E-II 
ug/kg 2.5SE-II 2.IE-12 
mg/kg· 2.5SE-08 2.1 E-09 
mg/kg 3.06E-09 2.5E-1O 
mg/kg 3.S1E-07 3.1E-OS 

SUMMARY CANCER RISK 
II Toxicity equivalent factors are applied to carcinogenic PAHs per USEPA Region IV Guidance (USEPA 1995). 

Harding Lawson Associates 
SS_INH1 .. xls 
1/5/99 

) 

INIIALA nON CANCER 

CSF RISK 

I (mll/kll-daY)-1 

3.IE+00 7.2E-12 
3.IE+00 7.6E-ll 
3.IE+OO S.4E-12 
3.IE+00 S.OE-13 
3.IE+00 S.OE-14 
3.IE+00 4.9E-ll 
3.IE+00 6.6E-12 
1.6E+01 3.4E-OS 
I.SE+OI 3.SE-09 

NO 

4E-OS 

) 



TABLE Go II 

INHALATION OF PARTICULATES - SURFACE SOIL 
CHILD RESIDENT 
NAS WHITING F1ELI) 
MILTON, FLORIDA 
SITE 16 

NONCARCINOGENIC EFFECTS 

COMPOUNJ) 

Benzo{a)anthracene 

Benzo(a)pyrene 

BeJlZo(h)nuoranthene 

Benzo(k)nuoranthene 

Carbazole· 

Chyrsene 

DibeJlZ(a,h)anthracene 

Indeno(l,2,3-cd)pyren(' 

Dieldrin 

Aluminum 

Arsenic 

Cadmium 

Imn 

Lead 

Manganese 

Harding Lawson Associates 
SS_INH1.)ds 
1/5/99 

INOR(;ANIC OR 

ORGANIC 

I/O 

0 
0 
0 
0 
0 
0 
0 
0 
I 
I 
I 
I 
I 
I 
I 

SOIL 

C()NCENTRATI()N 

350 

370 

410 

390 

97 

390 

390 

240 

320 

t 1300 

3JI 

2.1 

13900 

473 

296 

) 

UNITS AIR JNTAKJ<: INIIA1,A TION IIAZARJ) 

CONCENTRAl'ION (ma/kR-day) RO> QUOT .. :Nf 

(maIm') (maIka-day) 

ug/kg 2.82E-1O 2.7E-1O ND 

ug/kg 2.98E-1O 2.9E-1O NO 

ug/kg 3.3IE-1O 3.2E-1O ND 

ug/kg 3.15E-IO 3.0E-1O NO 

ug/kg 7.82E-11 7.5E-11 NO 

ug/kg 3. \5E-1O 3.0E-1O NO 

ug/kg 3.15E-1O 3.0E-1O NO 

ug/kg 1.94E-1O 1.9E-1O NO 

mg/kg 2.58E-07 2.5E-07 NO 

mg/kg 9.IIE-06 8.7E-06 NO 

mg/kg 3.06E-09 2.9E-09 NO 

mg/kg 1. 69E-09 1.6E-09 NO 

mg/kg 1.12E-05 t.IE-05 NO 

mg/kg 3.81E-07 3.7E-07 NO 

m~/k~ 2.39E-07 2.3E-07 1.4&-05 1.6E-02 
SUMMARY HAZARD INDEX 0.02 



TAIILE r;.1:t 

"'REeT CONTACT WITII AND INCUJENTAI. INGESl'ION OF Sl'RFAn SOli. 
SIT": MAINTENANCE WORKER 
NAS WlIIl'ING FIEU) 

MILTON, FLOR8)A 

SITE 16 

EXI'OSURE PARAI\IETERS 

PARMtI!TI!R 8Y11tBOL VALl!I! UNITS 

OJN('[I(fRA nON !IOI L CS chemjl.'al·,~cific cht'mical-.pecifie 

INGL'JTION RAT[ IR So mg!day 

rRAOION INGI:STDI FI IIXIj! WlitJesll 

Am([IIfl'fCl ,",OOR AF 1 mg/cmLe\'ed 

.... 890RI'T.ON I1l4C'J1ON ABS cbemicaJ-~J>e',:ific unitJen 
SUIt fAn AlItA IJIPOSDI SA 5,1~ em' 
OOS[ A.ft~Rlro PDt [\'fNT DAw_ chcmical·Jlpecifil' mg/cm'l-eve .. 

(ONV[RSION rA<"TOR CF 1 (XIE·()<) k,.!ug 

roNV[JtSlON fA('TOR CF IflOE,on kg/mg 

BODfw[JmIT BW'· 10 kg 
[XI'O!IIIRE fREQUfl'fCY EF J() days!year /II 
f.XI'OSIJR~ IllfRA nON ED 2S years 

A "[RAGING TlMt 

C.u<c[Jt AT 70 years 

NONCANCfJI AT 25 yean 

(II Unito for e""""we frequency are "'em'year in the calc""'ti"" of the d..-rnall) ahoorhed dooe. 

9OtrRCI! 

USEPA,I995 

ASllumption 

USEPA, 199_S 

Auum!'tion 

lISEPA, 1992 

lISEPA,I992 

()rganic con\'(,lliion 

Inorganic c(mven;ion 

USEPA, 1991 

Assumption 

USEPA,I9'l5 

USErA, 19'11 

USEPA 1995 

USEPA, 19'11. Human Health EVIlIt .. tion MIIDUBI, Supplemetllal Guidance: 'Standard Defauk E'p""ure Fact<>n'; 

OSWER Directive 9285.6-03. 

USEPA,I992. Denna! E""""ure As .... me .. : Principle.< and API'licntion.<; EPA!600!8-9IfOIIB; 1!92. 

USEPA,I9'lS. Suppleme ...... Guidaoce I .. RAGS: Region IV, Human H .... kh Ri,k A'''''menl Bulletin No. J. 

Harding La ........ AJoociates 
So16iDIP4 
115199 

) 

EQUATIONS 

) 

CANCER RISK"" INTAKE (DI~/k~-day) X CANCER stOPE FACTOR (m~/k~-dayrl 

IIAZARU QUOUF..NT = INTAKE (mg/kg-day) I REFERENCE OOSE (mg/k~-day) 

INTAKF..,NGf.mON = CS X lR.x.H x_CF..x EF_x.ED 
BW X AT X 365 day./yr 

INTAKE,)[J'MAL = DA.. ... xSAxEFxED 
BW X AT X 365 day./yr 

Where: 
DA ...... = CS X AI' x AilS x CF 

Note: For Doncardnc~enk effects, AT = EO 

) 



TARLE'> l'l 

UlRECT CONTACT WITII AND INCIIJENTAL INGESTION OF Sl'RFACE SOli, 
SIT!': MAINl'ENANCE WORKER 

NAS WIIITING FIELD 

MILTON, FLOROIA 

SUE 16 

CARCIN()(;ENIC EFFECTS 

INORGANJr OR SOIL \lNITS 

COMPOUND ORGANIC CON{1lNTRA TlON 

110 

Bonzo(a)lIJlIhnoconelll 0 JS lIg/kg 

Bonzo( a)pyrene 0 370 lIg/kg 

Ornzo(b)nuoranthrn.'I' 0 41 ug/kg 

Ornzo(klftuoranthene III 0 3.9 lIg/kg 

C..malole () 97 ug/kg 

Chry.rno III () 0.-'9 ug/kg 

lJilmu(a.h)anlhraronr III 0 UO ug/kg 

Indeno(l.2.3..,d)pyrrne III 0 32 lIg/kg 

IJloldrin 0 32 lIg/kg 

A .. onic I 3.11 mg/kg 

Lead I 473 mg/kg 

INTAKE 

INGESTION 

( .... ""' .... y) 

7.3E-10 
7.8E-09 
8.6E-10 
8.2E-11 
2.0E 09 
8.2E·12 
5.0E·09 
6.7E-10 
6.7E-10 
8.0E08 
9.9E-06 

SUMMARY CANCER RISK 
III Cacmogenk PAH cooce ..... ti""" are adjusted hy their r"recti.-e to"kity equi\"alenl fDc\on; (USEPA. 1995). 
12\ USEPA Region IV guidance .recifie. ahoorpion facton of I ~ [or orgftnico and 0.1 ~ for inorganic. (No\"emher (995). 

31 Calculated from ond CSF •. 

Harding lawson Aaoociateo 
SoI6ing . .Ia 
115199 

.') 
~,- . 

ORAL 

('SF 

(""""' .... yr· 
7.3EtOO 

7.3EtOO 

7.3EtOO 

7.3EtOO 

2.0E-W 

7.3EtOO 

7.JEt 00 

7.3EtOO 

l.6EtOI 

I.SEtOO 

NIl 

) 

CANCRR RISK DIlRJI!AL INTAKE DIlRJI!AL CANCER RISK TOTAL 

INGIlSTlON ARS(1( DIlRMA .. OIF 13( DIlRJI!AL CANCER 

( .... ""' .... y) (""""' .... yr· RISK 

5.4E-09 0.01 8.4E-10 8.0EtOO 6.8E-09 1.2E08 
5.7E-08 0.01 8.9E-09 8.0EtOO 7.IE-08 1.3E-07 
6.3E-09 0.01 9.9E-10 8.0EtOO 7.9E-09 14E··08 
6.0E-10 0.01 9.4E·11 8.0EtOO 7.SE-10 1.3E-09 
4.IE-11 0.01 2.3E-09 4.0E-W 9.4E-11 UE-IO 
6.0E-11 0.01 9.4E12 8.0EtOO 7.5E-11 I.3E·1O 
3.7E-08 0.01 S.8E-09 1I.0EtOO 4.6E-08 8.3E-08 
4.9E-09 0.01 7.7E10 8.0EtOO 6.2E·09 IIE-08 
IIE-08 0.01 7.7E-1O 3.2E+01 2.SE-08 3.SE-08 
1.2E-07 0.001 9.2E-09 I.SEtOO I.4E-08 1.3E-07 

0.001 I.IE-06 NIl 

2E~7 2E-07 4E-07 
". ~ 
~.-

-'--



TAIIL,,&R 

IJIRECT CONTACT WITII ANI) INCIUF.NTAL IN(;F.STION OF Sl'RFACE SOli. 

Sill: MAINTENANCE WORKER 

NAS WHITING FIF.I.O 

MitTON, FU)RIDA 

SITE 16 

NONCARCINOGENIC EFFECTS 

INORGANI(" OR SOli. I'NITS 

COMPOI'ND ORGANIC CONO:NTRA TlON 

I!O 

Bonzo(a)anth"..,ont 0 3~ ugfkg 

Bonzo(a)pyrtnO 0 370 ugfkg 

Btnzo(b)nuoranthono 0 410 ugfkg 

Btnzo(k)nuoranthon. 0 390 ugfkg 

CarbllZol. 0 <n ugfkg 

Chry.ono 0 390 ugfkg 

Uibonz(a.h)onthrarono 0 240 ugfkg 

Ind_no( 1,2,3 ... d)pyron_ 0 32A1 ug/kg 

OI_ldrln 0 32 ug/kg 

Alumlmm I 11300 mgfkg 

Anonk I 3.11 mgfkg 

Cadml .... 1 2.1 mg/kg 

Iron I 13900 mg/kg 

I .... d I 473 mgfkg 

~~- I Z96 mg/~ 

INTAKR 

INtlRSTION 

1_1kE~'JI 

21E~08 

2.2E~08 

2.4E~08 

2.3E-08 
5.7E~09 

2.3E·08 
I.4E~OB 

1.9E-OB 
1.9E~09 

66E~04 

2.2E~07 

1.2E~07 

8.2E~04 

2.BE~05 

I.7E-05 

SUMMARY HAZARD INDEX 
[I) USEPA Region IV guidance specifies abo"'lJlion facton of 1"" for organic, Rnd 0.1"" f,O" inorganic. (November 1995). 

(2) Calculated from ond RID •. 

Harding laWilOD Associates 
Sol 6ing. xh 
\15199 

) 

ORAl. IIAZARD Dll.RJltAI. INTAKP. DRRMAI, IIAZARD TOTAl, 

RID QII()TW.NT ABSIII IIRRMAL RIDIJI QUOTW.NT IIAlARD 

1_IkE~y) INGESTION 1_1kE~ •• ) ( ... IkE~') DRRJltAL .. QUOTIRNT 

ND 0.01 2.4E-08 NJ) 

NIl 0.01 2.5E-08 NJ) 

NJ) 0.01 2.8E-08 NJ) 

NIl 0.01 2.6E-08 NIl 

NJ) 0.01 6.5E-09 NJ) 

NI) 0.01 2.6E-OB NIl 

NI) 0.01 1.6E-OB NI) 

NIl 0:01 2.2E-OB NIl 

5.0E-05 3.BE-05 0.01 2.2E~09 2.5£-05 B.6E05 1.2E~04 

1.0E+00 6.6E-04 0.001 7.6E-05 2.0E-01 3.BE·04 I.OE-03 
3.0E-04 7.4E-04 0.001 2.6E-OB 2.9E-04 8.8E~05 8.3E~04 

1.0E-03 1.2E-04 0.001 I.4E-08 1.0E-05 I.4E~03 1.5E-03 
3.IIE-01 2.7E-03 0.001 9.4E-05 6.01':-03 1.6E~02 I.BE~02 

NJ) 0.001 3.2E-06 NJ) 

4.7E-02 3.7E-04 0.001 2.0E-06 1.9£-03 I.IE-03 I.4E-03 

0.005 0.02 0.02 

) ) 



) 
TARJ.E~ 

INlIAI,ATION OF PARTICULAHS . SURFACE SOli, 
SITE MAINTENANCE WORKER 
NAS WIIITING F1FJ,n 
MII,TON. FLORIDA 
SHE 16 

EXPOSURE PARAMETERS 

PARAMETER SYMBOL VALUE 

801L CllI'ICI!NTaAnON C chemical-specific 
PART. DURRION FACTOR PEF 1.24E+09 
CONCENTRAnON AIR CA chemical-spedfic 
INBALAnON RATE IR 2.5 
BOIlY WElGIfT BW 70 
EXl'OIIl.'RF.11!I1F. ET 8 
F.XPOIII'RF. FREQUF.NC'· EF 30 
EXPOIIL'RF. DI'RAnON ED 25 
("ONVF.R8ION FAf1'oa CF 0.001 
AV'F.R.ACING TIME 

CANCF.R AT 70 
NONCANCflI AT 25 

III Florida Soil Clean· lip Gool Variable. FIJI·:P, 1995. 

lISEPA, 1991. Human Heallh F. .... I,,,'ioo Maoual, Supple"",ntal Guidance: 

"Standatd \Jef.oul' Exposure Facto""; OSWER Directive 9285.6-03. 

UNITS 
chemitOal-

~pecifil.,.~ 

m'/kg 
mg/m' 

m'/hour 
kg 

houn/day 
dft} slyenr 

yeon 
mg/ug 

yc:sr!ot 
yenn 

USEPA 1995. Supplemental Guidance 10 RAGS: Region 4 Bulle.int! Bulle.in N<,. 3 November 1995. 

Harding Lawson Associates 
SS_INH1.xls 
1/5/99 

/) 

EQUATIONS 

SOURCE 

CANCER RISK = INTAKE (mg/kc-day) IINIIAI.ATION CANCER StOPE fACfOR (mg/kc-daJ)" 
defDult(l) 

USEPA, 1995 IIAZARIl QUOTIENT = INTAKE (mR/kc-day) JINIIAI.ATION REfERENCE IlOSE (ml/kc-daJ) 

USEPA,1991 
Assumption 
A~sumption INTAKE = CA1lR~.El'.);EF);ED 
USEPA,1995 BW I AT 136.~ daysJyr 

Organic. only 
\\,11 .. ., 

USEPA,1991 CA = C I cr I (IJPEf) 

USEPA 1995 

:~j', 

Nott'f for "{lDCllrel_.nle fIT,d •• AT = En k'f> , 



TABLE<&'-P 

INHALATION OF PARTICULATES - SURFACE SOIL 
SITE MAINTENANCE WORKfR 
NAS WHITING FIELD 
MILTON, FLORIDA 
SITE 16 

CARCINOGENIC EFFECTS 

INORGANIC OR SOli. 

COMPOUND ORGANIC CONCENTRATION 

110 (II 

Benzo(a)anthracene 0 35 

Benzo(a)pyrene 0 370 

Benzo(b )Ouoranthene 0 41 

Benzo(k)nuorantbene 0 3.9 

Cbrysene 0 0.39 

Dibenz(a,b)antbracene 0 240 

Indello( 1,2 .3-cd)pyrenl' 0 32 

Dieldrin I 32 

Arsenic I 3.R 

Lead I 473 

AIR INTAKE 

UNITS CONCI'NfRAl'ION (maika-day) 

(mll/m3) 

ug/kg 2_S2E-ll 2.4E-13 
ug/kg 2.9SE-1O 2.SE-12 
ug/kg 3.31E-II 2.SE-13 
ug/kg 3.ISE-12 2.6E-14 
ug/kg 3.15E-13 2.6E-IS 
ug/kg 1.94E-lO 1.6E-12 
ug/kg 2.5SE-ll 2.2E-13 
mg/kg 2.SSE-OS 2.2E-lO 
mg/kg 3.06E-09 2.6E-II 
mg/kg 3.SIE-07 3.2E-09 

SUMMARY CANCER RISK 
1[11 Toxicity equivalent factors are applied to carcinogenic PAHs per USEPA Region IV Guidance (USEPA 1995). 

Harding Lawson Associates 
SS_INH1.xls 
1/5/99 

) ) 

INIIAr.Al'ION CANCER 

CSF RISK 
(mll/llll-day)" ·1 

3.IE+00 7.3E-13 
3.1E+00 7.SE-12 
3.IE+00 8.6E-13 
3.IE+00 S.2E-14 
3.IE+00 S.2E-IS 
3.IE+00 5.0E-12 
3.1E+00 6.7E-13 
1.6E+OI 3.5E-09 
1.5E+01 3.9E-1O 

ND 

4E-09 

) 



TABLE &-20 

INHALATION OF PARTICULATES - SliRFACE SOIL 
SITE MAINTENANCE WORKER 
NAS WHITING FIELD 
MILTON, FLORIDA 
SITE 16 

NONCARCINOGENIC EFFECTS 

INORGANIC OR SOIL 

COIIU'OUNIl ORGANIC CONCFNrRATION 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(h)nuoranthene 

Benzo(k)nuoranthene 

Carhazole 

Chyrsene 

Dihenz(a,h)anthracene 

Indeno(l.2,3-cd)pyrene 

Dieldrin 

Aluminum 

Arseuic 

Cadmium 

Iron 

Lead 

Manganese 

Harding Lawson Associates 
SS_INH1.xls 
1/5/99 

110 

0 350 

0 370 

0 410 

0 390 

0 97 

0 390 

0 390 

0 240 

I 320 

I 11300 

I 3.H 

I 2.1 

I 13900 

I 473 

I 296 

UNITS AIR INTAKE INIIALATION HAZARD 
CONCFNfRATlON (ml/kll-day) ROJ QUOTIENT 

(m./m') ~mll/kl!-da.rL 

ltg/kg 2.82E-1O 6.6E-12 ND 

llg/kg 2.98E-1O 7.0E-12 ND 

llg/kg 3.31 E-IO 7.8E-12 ND 

ltg/kg 3.1SE-1O 7.4E-12 ND 

ltg/kg 7.82E-ll \.8E-12 ND 

ltg/kg 3.15E-1O 7.4E-12 ND 

ltg/kg 3.1SE-1O 7.4E-12 ND 

llg/kg \.94E-1O 4.5E-12 ND 

rug/kg 2.S8E-07 6. tE-09 ND 

rug/kg 9.IIE-06 2.IE-07 ND 

rug/kg 3.06E-09 7.2E-II ND 

rug/kg 1.69E-09 4.0E-1l ND 

rug/kg 1.12E-OS 2.6E-07 ND 

rug/kg 3.81E-07 9.0E-09 ND 

rug/kg 2.39E-07 5.6E-09 1.4&-05 4.0E-04 
SUMMARY HAZARD INDEX 0.0004 



TARI.!': (Ij,~J 

()IRECT CONTACT Willi ANn INCDlENTAI. INGESTION OF Sl'RFACE SOIL 
OCCUPATIONAl. WORKER 
NAS WlIIl'ING FlEU) 

MIl. TON, FLORIDA 
SITE 16 

EXPOSl'RE PARAMETERS 

PARAMETER SYMBOL VALliE UNITS 

('()NcrNTItA TlON 90IL CS cbcmica.l,"pecilic ch~mk:al-"pecific 

INGf.STlON ItA n IR so mglday 

nACTlON INGf.Sno FI HX1~ WlitJe88 

ADIIUt[N('£ rAcrott AF I mg!cm1-evel. 

.u9ORPTION nAcrlON ABS chemical-llpecific unitle.s 

SUR rAn ..au IXPOSDl SA 2,300 em' 

oos£ .u!lORllDl PUt £V[NT DA,",_ cbemical- .. pecific mg/cm1-eved 

CONnRlIION r Acrott CF 1.00E·()9 kglog 

OONV£RSlON 'AcrOR CF " 1.!XlE(16 kglmg 

BOO"- WfJGIft BW 70 kg 
£XPOlIIJU rUQu[N('Y EF 250 days/year (I) 
t:XPOSl'U OlJltATION ED 25 yea,.. 

AVUAGING TIME 

eANCEIl AT 70 yean 
NONCANeD. AT 25 yean 

(I) Units for <"""ure frequency are e" .... ll'_ in !he calculation of !he dermall)' ah,,,~hed d""e. 

SOlJRCE 

USEPA,I995 

Assumption 

USEPA,I992 

Assumption 

USEPA,I992 

USEPA,I995 

Organic cOQven;i(1Q 

loorganic conveoion 

USEPA,I991 

USEPA,I995 
USEPA,I995 

USEPA,I991 
USEPA 1995 

USEPA, 1991. Human HeaItb E,,./ ... tion Manlllll, Suppleme .... 1 Guidance: "Standard Default E"""" ... e FactDn"; 

OSWER Directive 9285.6-03. 
USEPA,I992, Dcnna! E""""urc A"eMmc.-: Principle. and Applicatiow;; EPA!fiXJfR·91101IB; 1192. 
USEPA, 1995. Supplememd Guidance 10 RAGS: Region IV, Human Health Ri,k A"."me.- Bulletin No. J. 

Harding La_"" AsIOCiate. 
SoI6ina.xh 
\/5/99 

) 

EQUA .... ONS 

) 

CANCER RISK = INTAKE (m~/kR-day) X CANCER s"orJo~ FACTOR (mg/kg-dayr l 

HAZARD QUOTIENT = INTAKE (mg/kg-day) I REI'ERENCE nOSE (mglk~-day) 

INTAKFrtNcr.sTtON = CS~.lRx F1 xeF x EFJtED 
OW x AT x 365 days/yr 

INTAKE,,£RAIAL = DA....,.Jt SA x EF x ED 
ow x AT x 365 day./yr 

Where: 
DA ...... = CS x AF x ADS x CF 

Note: For nonrarcin.." .. nir effeds, AT = En 

) 



TAUU:. 

DIRECT CONTACT WITH ANI) INCIDENTAl. INGES .... ON OF Sl'RFACE SOIL 
OCCl!rATIONAL WORKER 
NAS WIIITING FlEIl) 

MILTON, FI.ORmA 
srn: 16 

CARCINOGENIC EF'FEcrs 

INORGANIC OR !lOll. \INITS 

COMI'OIlNII ORGANIC C()N('RNTR~ TlON 

Jf(l 

O.nzo(a)anth ..... onolll 0 35 \lg/kg 

Oenzo(a)pyrone 0 370 \lg/kg 

nenzo(b)nuoranthenelll 0 41 ug/kg 

O.nzo(k)nuoranlhenelll 0 3.9 ug/kg 

Carbazole 0 97 ug/kg 

Chry.enolll 0 0.39 \lg/lcg 
Dib.nz(a,h)anthra •• no III 0 240 ug/kg 

Indono( 1,2,3-<:d)pyrene 111 0 32 ug/kg 

lIIoldrln 0 32 ug/kg 

Ar .. ni< I 3.N mg/kg 

Lead I 473 mg/kg 

INTAKIl 

INGIlSTJON 

(1llIt11<l: ... ·y) 

6.IE-09 
6.SE-OS 
7.2E-09 
6.SE-10 
1.7E-OS 
6.8E-11 
4.2E-OS 
S.6E-09 
S.6E-09 
6.6E-07 
S.3E-OS 

SUI\II\IARY CANCER RISK 
III Cacil108enic PAH concednotioM are adjusted hy their respective Iolcicity <quivalelll (act"n (USEPA, 1995). 
121 USEPA Region IV guidance specifies .... ,>rptiuo (Reton o( 19f (01" '''ganic. and 0 19f (or inorganic. (November 1995). 

31 Calcubrted from oral CSFI_ 

Hanling Lalqon A .. ociateo 
SsI6ing. xl. 
115199 

) ) 

ORAL CANCER RISK IIIlRMAL INTAKIl IIIlRMAI. CANCER RISK TOTAL 
('91' INGIlSTJON ADS III DIlRMAL <'91' PI DRRMAL {,AN(llR 

('''I:I1<I: .... yr' (1llIt11<l: .... y) (""I1<1: .... 'r' RISK 

7.3E+00 4.SE-OS 0.01 2.SE-09 8.0E+00 2.3E-OS 6.7E-OS 
7.3E+00 4.7E-07 0.01 3.0E-OS 8.0[+00 2.4E-07 7.IE-07 
7.3E+00 S.2E-OS 0.01 3.3E-09 8.0[+00 2.6E-OS 7.9E-OS 
7.3[+00 S.OE-09 0.01 3.IE-IO 8.0E+00 2.SE-09 7.5E-09 

2.0[.m 3.4E-10 0.01 7.SE-09 4.0E.m 3.IE-10 6.SE-10 
7.3E+00 S.OE-IO 0.01 3.IE-11 8.0E+00 2.SE-1O 7.5E-1O 
7.3E+00 3.IE-07 0.01 1.9E-OS 8.0E+00 I.SE-07 4.6E-07 
7.3E+00 4.1 E-OS 0.01 2.6E09 II.OE+OO 2. I E-OS 6.IE-OS 
I.6E+OI S.9E-OS 0.01 2.6E-09 3.2[+01 S.2E-OS 1.7E-07 
1.5£+00 1.0E-06 0.001 3.IE-OS 1.5£+00 4.6E-OS 1.0E-06 

ND 0.001 3.SE-06 ND 

2E-06 6E-{)7 3E-{)6 



IlIRECT CONTACT wlTn ANn INCfilENTAl.lNGESTION OF St'RFACF SOIL 
OCCl!l'ATIONAL WORKER 
NAS WIIITING FIEUI 
MILTON. F!,ORIIIA 
SIT": 16 

NONCARCINOGENIC EFFI':CI'S 

IN()R(;ANIf' IlR snlL I'NITS INTAKF. 

COMPOI'ND ORGANIC (,ON(Y.NTRA TlON IN(;t:STlON 

1/0 1111l:1kJ:~I.y) 

Benzo(a)anthracfn. 0 350 ug/kg 1.7E-07 
B.nzo(a)pyr.n. 0 370 ug/kg 1.8E-07 
B.nzo(b)nuoranth.n. 0 410 ug/kg 2.0E07 
B.nzo(k)nuoranth.n. 0 390 ug/kg 1.9E-07 
Carb .. ol. 0 'T7 ug/kg 47E-OS 
(1.ry •• n. 0 390 ug/kg 1.9E-07 
Illh.nz!a.h)lUIIhra<fn. 0 240 ug/kg 1.2E-07 
Ind.no( 1.2.3-cd)pyrone () 320 ug/kg 1.6E-07 
(Ileldrln () 32 ug/kg 1.6EOS 
AI .... in .... I 11300 mg/kg 5.5E-·03 
Anrnh: I l.R mglkg 1.9E·06 
Cadmhm I 2.1 mg/kg 1.0E-06 
Iron I 13900 mg/kg 6.RE-03 
Load I 473 mg/kg 2.3E-04 
Mangan ... I 296 mg/kg 1.4E-04 

SUMMARY IIAZARIJ INHEX 

[I) USEPA Region IV guidance .pecifies absorption [acton of l'it for organic. and 0.1 % for inorganic. (November 199~). 

(2( Calculnt.d rrom ond RID •. 

Harding La,.,,,,, A .. ociateo 

S616ing. JdJ 
115199 

) 

ORAL IIAZARD DI!RMAI. INTAKI! DI!RMAI, IIAZARD TOTAl. 

Rm QUOTIIlNT ABRIII III!RMAI. Rmlll QtUlTlIlNT 1IA7.ARD 

1111l:1k&..J·y) INGESTION !I11I:IkJ:..JoII !qlkJ:..Joy) DERMAL QlJOTIIlNT 

NIl 0.01 7.9E-08 NIl 

NIl 0.01 8.3E08 NIl 

NIl 0.01 9.2E-08 NIl 

NIl 0.01 8.8E-08 NIl 

NI) 0.01 2.2E-08 NIl 

NIl 0.01 S.8E-08 NI) 

NIl 0.01 S.4E-08 NIl 

NIl 0.01 7.2E-OR NIl 

5.0E~ 3.IE-04 0.01 7.2E-09 2.SE~ 2.9E-04 6.0E-04 
1.0E+00 5.5E-03 0.001 2.SE-04 -2.0E-01 1.3E-03 6.8E-03 
3.0E-04 6.2E-03 0.001 8.6E-08 2.9E-04 2.9E-04 6.SE-03 
I.OE-03 1.0E-03 0.001 4.7E-08 I.OE~ 4.7E-03 S.RE-03 
3.0E-01 2.3E-02 0.001 3.IE-04 6.0E-03 S.2E-02 7.5E02 

NIl 0.001 I.IE-05 NIl 

4.7E-Ol 3. 1 E-03 0.001 6.7E-06 1.9E-03 3.SE-03 6.6E-03 
0.04 0.06 0.1 

) 



TAIIU: 6rA.l. 

INIIALAHON OF PARHCL'I.ATF:S. Sl'RFACF: SOIL 
OCCUI'ATIONAL WORKER 
NAS WIUTING FIEI.n 
MILTON, FLORIDA 
SIn: 16 

EXPOSURE PARAMETERS 

PARAMETER SYMBOL 

SOIL CONCEI'l11IATlON C 

PART, EIon881ON FACT"" PEF 

eONf'T.N1'RAnON AlA CA 

1N00UTlON un IR 
BOJ)VWI'3GOT BW 

1'XP06I.'RE TIME ET 
Rl'P06I.'RE FREQUENCY EF 

F.XPORt'RF. DlIRAUON ED 

("ON\''F.IlSION FAl.OR CF 

A ""ERAGINC nr.fE 
CANCER AT 

NONCANCER AT 

III Florida Soil Clean· Up Goal Variable. FIlEP, 1995. 

VALUE 

chemical-specilk 
1.24E+09 

chemical-specific 
0833 

70 
8 

250 
25 

O.IMII 

70 
25 

lJSEPA, 1991. Humm Health Eval ... tion Man ... I, Suppiemcn"l Guidance: 

"Star.lard Default Expooure Fa"",,,", OSWER llir«1ive 92R5.t.-03. 

UNITS 
l.'hcmicaJ-

specific 
m'/kg 

mg/m' 
m'lhour 

kg 
hoUt~/d8y 

days/ye..-

ye .... 

mg/ug 

yc .... 

years 

lJSEPA 1995. Suv!>lemental Guidance to RAGS: Re~ion 4 Bulletins Bulletin No. 3 Nov~mher 1995. 

Harding Lawson Associates 
SS_INHhls 
1/5199 

) 

EQUATIONS 

SOURCE 

CANCER RISK = INTAKE (m«Ikg-day) s INIIALATION CANCER SLOPE fAcrOR (mRIkg-day'-' 
default (1] 

US EPA, 1995 !lAZARD QU(YJ'IENT = INTAKE (mglkg-day) IINIIALATION REFERENCE DOSE (mllkg-dayJ 

USEPA, 1991 

Assumption 

Assumption INTAKE = CAxlRIETIEF1EP 
USEPA, 1995 RW. AT. 365 ""p/yr 
Organia; only 

Wht~t 

llSEPA, 1991 CA = c.er. (l/PF.F) 

USEPA 1995 , 
Not .. For noncar<lnogtnlc e/T<dJ!, AT = ED, ",<4-. 

....: 

rn~\ 



TABLE GtU. 

INHALATION OF PARTICULATES - SlJRFACE SOIL 
OCCUPATIONAL WORKER 
NAS WHlTIN(; FIELD 
MILTON, FLORIDA 
SITE 16 

CARCINOGENIC EFFECTS 

INOR(;ANIC OR 

COl\fPOUNIl ORGANIC 

110 

Benzo(a)anlhracene () 

Benzo(a)pyrpne () 

Benzo(b)nlloranlhene () 

Benzo(k)nlloranllu'ne () 

Chrysene 0 

Dibenz(a,h)anlhracPlle 0 

Indeno( 1,2 ,3-cdlpyrpne () 

Dieldrin I 
Arsenic I 
Lead I 

SOIL AIR INTAKE 

CONCENTRAl'ION UNI1'S CONCENTRAl'ION (mR/kR-day) 

IIJ (maim'). 

35 ug/kg 2.S2E-11 6.6E-13 
370 ug/kg 2.9SE-1O 6.9E-12 
41 ug/kg 3.3IE-11 7.7E-13 
3.9 IIg/kg 3.15E-12 7.3E-14 
0.39 ug/kg 3.15E-13 7.3E·15 
240 IIg/kg 1.94E-1O 4.5E-12 
32 ug/kg 2.5SE-11 6.0E-13 
32 mg/kg 2.5SE-OS 6.0E-1O 
3J! mg/kg 3.06E-09 7.1 E-IJ 
473 mg/kg 3.SIE-07 8.9E-09 

SUMMARY CANCER RISK 
1\ Toxicity equivalent factors are applied to carcino~enic PAHs per US EPA Re2ion IV Guidance (USEPA 1995). 

Harding Lawson Associates 
55 IN .... 1 .. xls 
1/5/9! ) 

.,. ,) 

INIIAI,A 1'ION CANCF.R 

CSF RISK 
(ma/ka-day)'-l 

3,1E+00 2.0E-12 
3.1E+00 2.2E-ll 
3.IE+00 2.4E-12 
3.IE+00 2.3E-13 
3.IE+00 2.3E-14 
3.IE+00 1.4E-1I 
3.IE+00 1.9E-12 
1.6E+OI 9.6E-09 
1.5E+01 1.1E-09 

ND 

lE-08 

) 



) 
TABLE &.22. 

INHALATION OF PARTICULATES - SlIRFACE SOIL 
OCCUPATIONAL WORKER 
NAS WHITING FIELD 
MILTON, FLORIDA 
SITE 16 

NONCARCINOGENIC EFFECTS 

COMPOUNI) 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)nuoranthene 

Benzo(k)nuoranthene 

Carbllzole 

Cbyrsene 

OibeR7.(a.h)llIIthracene 

Indeno( 1.2,3-cd)pyrene 

Dieldrin 

Aluminum 

Arsenic 

Cadmium 

Iron 

Lead 

I\L8I11:.anese 

Harding Lawson Associates 
SS_INH1.xls 
1/5/99 

INOR(;ANIC OR 

ORGANIC 

110 

0 
0 
0 
0 
0 
0 
0 
0 

1 
I 
I 
I 
I 
I 
I 

SOIL 

CONCENTRATION 

350 

370 

410 

390 

97 

390 

390 

240 

320 

11300 

3.8 

2.1 

13900 

473 

296 

) 

UNITS AIR INTAKE INIIALA1l0N IIAZARI) 

CONCENTRATION (nlll'kil-day) RRl QUOTIENT 

(mll/m') (maIka-day) 

ug/kg 2.S2E-to I.SE-II NO 

ug/kg 2.9SE-to 1.9E-11 NO 

ug/kg 3.3IE-to 2.2E-11 NO 

ug/kg 3.15E-to 2.IE-11 NO 

ug/kg 7.S2E-ll 5.IE-12 NO 

ug/kg 3. 15E-to 2.IE-11 NO 

ug/kg 3.15E-IO 2.IE-11 NO 

ug/kg I. 94E-to 1.3E-1I NO 

rug/kg 2.5SE-07 1.7E-OS NO 

rug/kg 9.l1E-06 5.9E-07 NO 

rug/kg 3.06E-09 2.0E-to NO 

mg/kg I. 69E-09 1.1 E-IO NO 

mg/kg 1.12E-05 7.3E-07 NO 

mg/kg 3.SIE-07 2.5E-OS NO 

mg/kg 2.39E-07 1.6E-OS 1.4E-OS l.lE-03 
SUMMARY HAZARD INDEX 0.001 



lAIILE e..l~ 

IJIRECT CONTACT WITII ANIl INl'IIlENTAL IN(;r.STlON OF St'RFACF SOIL 

EXCAVAl'ION WORKER 
NAS WIIITING FlEU) 
MILTON, FLORIJ)A 

SITE 16 

EXf'OSL'RE PARAI\IETI:RS 

PARAMETER SYMBOL VA I.l IF. l'NITS 

mNC'f:NTRA nON 901 L CS chemk"1ll-spe..:ilic ~'h("mic"ftl-!\pt"cific 

INGr..~TlON RAT[ IR 4HO mgldny 

ntAC"TION INGt.lrrm FI IIMI7: Imith."S8 

ADHr:R.mC~ 'AnOR AF I mg/cmL~\'ed. 

AII!1OItI'TION ruCTION ABS chemical- speci fic: lmillefiR 

SFRfACt. AI.U EXPOSF.D SA 5,750 em' 

OOSt AS9OIUJ1D PDt tvlNT 
DA __ 

cbcmic"ftl-llpe .... ific rng,fcml-e\'en 

roN\'USION FAnOR CF I IXIE-I)Q kg lug 

roNVllt!llON FA<'TOIt CF I (.,Eoti kg!mg 

JODf wrJGlfT BW 70 kg 

txPOSt'ltt rltEQUD'lC'Y EF .WI dny")'c,,, (I) 

tlIJ'Oc'l'ltt DI'IlATlON ED I )l'aftll 

AV[RAGING TlAlE 

c ...... Ctl!. AT 70 YeJU1; 

NONCANCIJl AT I vcan 

(II Uni .. for """""ure f,equency tue eved..lyetu in the calculation of the d","1JlII) ."'",1>«1 do<e. 

SOl'RC¥. 

USEPA, IQ<J.I 

ASlwtlption 

USEPA, 1995 

USEPA, 1Q<J5 

USEPA, (Q<J2 

USEPA, 1991 

Organic: cunversiun 

Inorganic conven;ion 

USEPA, 1991 

AJII~tnnption 

USEPA, 1'1'/1 

USEPA, ('1'/1 

USEPA 1991 

USEPA,I991. Human Health E'lIhlltion Man ... I, Supplemenlal Guidlln«· "Standard Dcfnuh E'p'"...-e Facto,,'; 

OSWER Directive 928S. 6-03. 

USEPA, 1991. Oermal E:q><><ure A ••• ume": Principle< and App~ctltion<; EPA '(d)'R·QI'OII B; 11Q'l. 

USEPA, 1995. Suppleme"'" Guidanco to RAGS: Resioo IV, Human Hl'tllth Ri,k A"c"menl Bulletin No. 

Hruding u_ Aosociote.o 
SSJNO\.x1. 
115199 

3. 

EQlJA TIONS 

CANCER RISK = INTAKE (m~/klE-day) x CANCER SLOrE FACTOR (mg/kg-dayr l 

HAZARI) QUOTIENT = INTAKE (m~/k~-day) I REFERENCE OOSE (mg/kg-day) 

INTAKE-INGUTION = CS xlRx Fl X CF xEE X.ED 
OW x AT X 365 day./yr 

INT AKF.rvrJlAIAL = DAevellt X SA X EF X ED 
OW X AT X 365 day./yr 

Where: 

DA"mI = CS X AF X ADS X Cli 

Note: liar ooocarcin"llroit, effffL1. AT = ED 

) 



) 
TAIlLE ~~3 

IJIRECI' CONTACT WITII ANn INCIIlENTAL INGESTION ot' Sl'RFAl'F SOli. 
EXCAVATION WORKER 
NAS WIIITING nEU) 
MILTON, FtORIIlA 
SITE 16 

CARCINOGENIC EFFf:CTS 

INOII(;ANIC OR SOli. tlNITS 

(,OMPOtiNh ORGANIC nIN(y.NTRAlIoN 

110 

8.nzo(a)llIlIhnartn. III 0 35 ug/kg 

8.nzo(a)pyrfn. 0 370 ug/kg 

8.nzo(h,"unnanlh.np/l, 0 41 ug/kg 
8.nzo(k)nuonmlhpnr (II 0 3.9 ug/kg 
Camazol. 0 97 ug/kg 

<'''ry •• n. III 0 0.39 ug/kg 

nibpnz(a.h)anthnartnplll 0 240 ug/kg 

Ind.nn(I,2,3 ... d)pyrrn.,I, 0 32 ug/kg 

IIirldrln 0 32 ug/kg 

Auonle I 3.H mg/kg 

LHd I 473 mg/kg 

INTAKF. 

IN(;F.STION 

(mclq<l.y) 

2.SE-IO 
3.0E-09 
3.3E-IO 
3.IE-1 I 
7.SE-10 
].IE-12 
1.9E-09 
2.6E-10 
2.6E-10 
31E-08 
3.SE-06 

SUl\IMARY CANCER RISK 
(II CBciuogenic PAH conceru-alioo< are adjusted hy li>eir .. ,,,..cIi\'< ""icil)' <qui\me" ract,," (USEPA, 1995) 
121 USEPA Region IV guidance ."..cifie< a .... ot1"i'>D racton "r 1 ~ Inr organic, .00 n 1 ~ ror inorganic. (November 1995). 

113J Calculated from ontI CSFI. 

Harding La"~011 Aslotia ... 
SoI6iug. xis 

115/99 

()IIAI. 

('SF 

(mclq..t.,r' 

7.3E+00 

7.3E+00 

7.3E+00 

7.3E+00 

2.0E-m 

7.3E+00 

7.3E+00 

7.3E+00 

I.6Et 01 

I.SEJ 00 

NIl 

) 

C'ANrIlR RISK IIF.RMAI. INTAKK DF.RI\IAI. CANnlR RISK TOTAL 

INGKSlION A8S111 IIF.RMAI. CSl'lll IIERIIIAI, (,ANC1':R 

(mclq..t.y) (mclq..to1r' RISK 

2.IE-09 0.01 3AE-II 8.0E+00 21E-10 2.3E-09 
2.2E-08 0.01 3.6EIO 8.0E+ 00 2.9E-09 2.5E-08 
2AE-09 0.01 4.0E-11 8.0E+00 3.2E-10 21E-09 
2.3E-10 0.01 3.SE-12 8.0E+00 3.0E-11 2.6E-IO 
1.6E-11 0.01 9AE-1I 4.0E-m 3.1E-12 1.9E-11 
2.3E-1I 0.01 3.8E-13 8.0E+00 3.0E-12 2.6E-1I 
1.4E-08 0.01 2.3E-10 8.0E+00 1.9E-09 1.6E-08 
J.9E-09 0.01 3.IE-11 8.0E+00 2.SE-10 2IE-09 
4.IE-09 0.01 3.IE-11 3.2E+01 9.9E·10 S.IE·09 
4.6E-08 0,001 3.1EIO I.SE+OO 5.5E·10 4.6E-08 

0.001 4.6E-08 NO 

9E-08 7E-09 IE-07 



I>IRF:CT CONTACT WITII AlIolIINCIIlt:NTAI. INGESTION OF Sl'RL\('F SOIl. 

F:XCAV ATION WORKER 

NAS WIIJ'I'ING FIEU) 
MILTON, nORmA 

SITE 16 

NONCARCINOGENIC EFTECTS 

INORGANIC OR !*IIL l!NITS 

COMPOUND OR(;ANW OINCF.NTRHIClN 

110 

n.mo(a)anlhra"n. 0 350 ug/kg 

B.nzo( .. )py ..... 0 370 ug/kg 

B.mo(h)nuonmlh.n. 0 410 ug/kg 

n.mo(k)nuonmlhfn. 0 3911 lIg/kg 

Carbazole 0 200 lIg/k" 
Chry •• n. 0 3911 ug/kg 

IIlhom(a,h)anthrac.n. 0 240 ug/kg 

Indono( 1.2.3-cd)pyroho 0 320 ug/kg 

IIloldrih 0 32 ug/kg 

AII.hhum I 11300 mg/kg 

Arsonic I 3.R mg/kg 

Cadmium I 2_. mg/kg 

Iron I 13900 mg/kg 

I. ... d I 473 mg/kg 

Man.!"". ... I 296 mg/kg 

INTAKY. 

IN(;t:~""Cl N 

(nlOlll«<-<loy, 

2.0E-07 
2.IE-07 
2.3E07 
2.2E07 
1 1 E 07 
2.2E-07 
I.4E07 
I.SE-07 
18E-08 
6.4E03 
2.IE-06 
1.2E-06 
7.8E-03 
27E 04 
I.7E-04 

SUMMARY HAZARD INDEX 
(II Subchronic Rfd values were used for the excavation worker due to Rbort e'~ltJe !leemoo. 

(2) USEPA R.giOllIV guidance .pecifie. ab."'l"in" fHctDn of 19f for organic, and 0 I'" (Of inorganio, IUSEPA. 199~). 

/31 Calculated (rom omJ Rm.. 

HanIing la\\'1011 AIIocialei 

SS _INOl.xIa 

115199 

) 

ORAL IIAZARD DY.RMA!. INTAKI! IIERilIAL IIAZARD TOTAl. 

Rnlll) QlroTIENT ARS)l) III!RMAL Rill (31 QUOTIENT IIA1.ARD 
(_II«<-<loy) INGESTION I_II«<-<loy( I_II«<-day( DERilIAL QUOTIENT 

NI) 0.01 2.4E-OS NI} 
Nil 0.01 2.5E-OS NIl 

NIl 0.01 2_SE-OS NI) 
Nil 0.01 2.6E-OS NI) 
Nil 0.01 I.4E-OS NI) 
NIl 0.01 2.6E-OS Nil 

NIl 0.01 1.6E-OS NI} 
NI) 0.01 2.2E-OS NI) 

5.0t:~ 36E04 0.01 2.2E-09 2.SE-GS 8.6E-05 4.5E-04 
1.0Et 00 6.4E-03 0.001 7.6E·05 1.01':-411 3.8E-04 6.8E-03 

3.01':-414 7.IE-03 0.001 2.6E-08 l.9E-M 8_8E-05 7.2E-03 
1.01':-413 1.2E-03 0.001 I.4E-08 '.OE-GS I.4E-03 2.6E03 
3.01':~1 2.6E-02 0.001 9.4E-05 6.0E-413 1.6E-02 4.2E-02 

Nil 0.001 3.2E-06 Nil 

4.7E~ 3.5E-03 0.001 2.0E-06 UE-413 1.1E-03 4.6E-03 

0.04 0.02 0.06 

) ) 



TAIILE ~2lJ 

INUALA nON OF PARTlCl'I.ATES - Sl'RFACF. SOli. 
EXCAVATION WORKER 
NAS WIUTING FlELH 
MIl. TON, FI.ORfl)A 
SITE 16 

EXPOSURE PARAMETERS 

PARAMETER SYMBOL 

son. CONCENTRATION C 
PART. EIIU8SlON FAMOil PEF 
(~ONCFXl1tAllON AIR CA 
INHAlATION RATE IR 
100\- WflGDT BW 
E)(P08\ 'lIE TIME IT 
EXI'08\JIIE FllEQI1ENC\' EF 
EXi'08t!'RE m fRA nON ED 
CONVERSION FA(TOR n 
,\VF.IlACfNG TIflofY. 

CANeF.R AT 

NONCANCEIt AT 

PI floridil Soil (lean-lip-Goal Variablc. FDEP, 1995 

VALUE 

l.ilcmk'1l1-spcdfk 

1.24E +09 

chemio...'IlI-spc,,:ifi~ 

2.5 
711 

H 
111 

I 

OIHII 

711 

1 

lISEI'A. 1991. Human lIeahh EvaluatioD Manual, Surrl~mentlll Guidance: 

Standard Oefault exposure Fac.1on; O",'\\'ER Directive 9~R'i.6 0' 

UNITS 
~:hcmil,..'81-

spcdlk 
m'.'kg 
mg/mJ 

m'lhour 
kg 

hours 'dRY 
dfly~/yCllf 

~t·llfS. 

rng/ug 

ycnrs 

years 

lISF.PA 1995. Suooiemeot-.) Guidance hl RACiS : Ref-ion IV Iluman fleahh Rj~t A.,~ument Rulletin No. 3. 

Harding Lawson Associates 
SS_INH1.xls 
1/5/99 

:') ) 

EQUATIONS 

SOURCE 

CANCER RISK = INTAKE (mr:iII«-<I." x INIIALATION CANCER 8rA)PE FACTOR (mr:iII«-<I.y," 
default (II 

USEPA, 1995 'IIAZARDQ\JOTIRNT = INTAKil (mr:iII« .... y, IINlIAI.ATION REFERENCE OOSF. (mr:iII«-<I.y' 
USEPA, 1991 
Assumption 

Assumption INTAKE = CAx IRs ET xEf x JW 

Assumption OW " AT " 3~ day!ll/yr 

Orgnnio..."'S only 
\VJMorf': 

USEPA.1991 f'A = {' xCI' x (I/PEF, 

USEPA 1991 

Notr: '01' nonrartlnO«f'n., AT ::: RD. 



TABLE f,.J.'1 

INHALATION OF PARTICULATES - StIRrAt'E SOIL 
EXCAVATION WORKER 
NAS WHITING FlELD 
MILTON, FLORIDA 
SITE 16 

CARCINOGENIC EFFECTS 

INOR(;ANIC OR 

COMPOUND OR(;ANIC 

110 

Benzo(a)anthracene 0 

Benzo(a)pyrene 0 

Benzo(b)nuoranthene 0 

Benzo(k)nuoranthene 0 

Chry~ene 0 

Dibenz(a,hlanthracene 0 

Indenoll ,2 ,3~d)pyrene 0 

Dieldrin I 
Arsenic I 
Lead I 

SOIL AIR INTAKE 
CONCENTRATION UNITS CONCmfRATlON (h1l1/kll-day) 

LIJ (ml/m') 

35 ug/kg 2.S2E-II 9.SE-IS 
370 ug/kg 2.9SE-1O 1.0E-13 
41 ug/kg 3.31E-11 l.IE-\4 
3.9 lIg/kg 3.ISE-12 1.1 E-IS 

0.39 ug/kg 3. \SE- t3 1.1 E-16 
240 lIg/kg 1.94E-1O 6.5E-14 
32 lIg/kg 2.SSE-11 S.7E-IS 
32 mg/kg 2.SSE-OS S.7E-\2 
3.11 mg/kg 3.06E-09 1.0E-12 
473 mg/kg 3.S1E-07 \.3E-1O 

SUMMARY CANCER RISK 
iU Toxicity equivalent factors are applied to carcinogenic PAHs per USEPA ReJ(ion IV Guidance (US EPA 1995}. 

Harding Lawson Associates 
SS_INHt.xls 
1/5/9r ) 

lNIIAI,ATlON CANCFlt 

CSF RISK 

(toil/til-day) '·1 

3.1£+00 2.9E-14 
3.IE+00 3.1E-13 
3.IE+00 3.4E-14 
3.IE+00 3.3E-15 
3.IE+00 3.3E-16 
3.IE+00 2.0E-t3 
3.IE+00 2.7E-14 
1.6E+01 1.4E-IO 
1.5E+Ol 1.5E-ll 

ND 

2E-IO 

') 



TABLE G~IJ 

INHALATION OF PARTICULATES - SlJRFACE SOIL 
EXCAVATION WORKER 
NAS WHITING FIELD 
MILTON, FLORIDA 
SITE 16 

NONCARCIN()(;ENIC EFFECTS 

COMPOUND 

Benzo(a)anthrarene 

Benzo(a)pyrene 

Benzll(b)Hullranthene 

Betl7.lI(k)nuoranthene 

Carbazole 

Chyrsene 

Dibenz(a,h)anthrarene 

Indenll(\ ,2 ,3-rd)pyrenl.' 

Dieldrin 

Aluminum 

Arsenic 

Cadmium 

Iron 

Lead 

Manganese 

Harding Lawson Associates 
SS_INH1.xls 
1/5/99 

INOR(;ANIC OR 

ORGANIC 

1/0 

0 
0 
0 
0 
0 
0 
0 
0 
I 
I 
I 
I 
I 
I 
I 

SOIL 

CONCFNfRA nON 

350 

370 

410 

390 

97 

390 

390 

240 

320 

11300 

3.11 

2.1 

13900 

473 

296 

UNITS AIR INTAKE INUALA TlON HAZARD 

CONCENTRATION (mll/kll-d"y) RID QUOTIENT 
(maIm') (ml/ka-d"y) 

ug/kg 2.82E-1O 6.6E-12 ND 

ug/kg 2.98E-1O 7.0E-12 ND 

ug/kg 3.31E-IO 7.8E-12 ND 

ug/kg 3.15E-1O 7.4E-12 ND 

ug/kg 7.82E-ll 1.8E-12 ND 

ug/kg 3.15E-1O 7.4E-12 ND 

ug/kg 3.15E-1O 7.4E-12 ND 

ug/kg 1.94E-1O 4.5E-12 ND 

mg/kg 2.58E-07 6.1E-09 ND 

mg/kg 9.11E-06 2.IE-07 ND 

mg/kg 3.06E-09 7.2E-ll ND 

mg/kg I. 69E-09 4.0E-11 ND 

mg/kg 1.12E-05 2.6E-07 ND 

mg/kg 3.81 E-07 9.0E-09 ND 

mg/kg 2.39E-07 5.6E-09 1.4E-OS 4.0E-04 

SUMMARY HAZARD INDEX 0.0004 



HlRECT CONTACr WITII ANI) INl'IlJENTAI. IN(;ESTION OF SII\S\"UN 'F S( III. 
EXCAVATION WORKF.R 
NAS WllnlNG FIEU) 

MELTON, FtORUJA 
SJ'JF. 16 

EXI'OSl'RE PARAMETERS 

PARAMETER SYMBOL VALlIE \'NITS 

roNCI:NTRATION !lOlL CS chemiL'ftI'Jlp<'cific chemil"1l1 ~pc,ific 
INGtsTION RAn IR 4RO mg:dll)' 

!'RAmON INGtsTID FI \!XI'~ WlitJct;I' 

ADIIIJI[NCE FACTOR AF I mg'cm1.t'verC 

ABSORPTION rRACTION ABS cbemical-llpecific WlitleR8 

!flJRfAC[ AREA f:XPOSm SA 5.750 em' 

OO!IE AB!lOIUItI> FIJI ~'I:NT DA9\'eI chemicaJ·,,~cific mg/{·m1.cve.w. 

CONVIJI!IION fACTOR CF I !KIE~)Q Iq:lng 

(UN\'''..R,IJlOf''i fAnOR CF IIXlE,fl/\ Iq:lmg 

BOIn" "' EIGHT 8W 70 Iq: 

txPOSl1R[ f"R[,QlftNCl" EF :III (h.)',:y= ,,, 

[XPOSI IR[ lM'ltAtlON ED 1 )'l'fl.rll 

A"[RAGING TIME 

("ANCER AT 70 )"Cftfi' 

NONCANCEIl AT I yea,. 

II) Unit!llo for e~ure frequency are e\'etVl)'tar in the calculation or tht.' d~'nnnll)" aMnJIx-d dose. 

SOl'RCE 

USEPA.I995 

ASlOumptinn 
USEPA. 1995 

USEPA. 1995 

IJSEPA. 1992 

IJSEPA. 1992 

Organic convt"t1Iion 

Inorganic com'cOlion 

USEPA.I991 

A!;sum,-tion 
IJSEPA. 1991 

USEPA. 1991 

USEPA 1991 

IJSEPA. 1991. Human H,'IlIth E, ....... ti"n Mrull .... Supp,cmc .... , Guidonec "S.n ... h",1 D.f.uh E,JIO"UI'c Fact",.,,"; 

OSWER Directive 9285,6-03. 
USEPA. 1992, Dermal E:<pOOUI'e A"e,,,ment: Principle. and AI'I"ic1Itions, EPA '(-IX) 'R 911(1I1 B; Jao....-y 1992. 

USEPA.I995. Supplemental Guidonce \0 RAGS: Regi"n IV. Human Health Ri,k A"""mef. Bulletin No, J, 

Harding LaIMOOO AHocirotea 
Sb _ ing I. xl. 
115/99 

) :> 

CANCER RISK = INTAKE (m~/k~-d8y) x CANCER SLOPE FACTOR (m~/k~-dayrl 

HAZAR!) QU()llENT = INTAKE (mg/k~-day) I REFERENCE I)OSE (mg/kg-day) 

INTAKFf'lNGtsTION = 'CS.xJRxflxCFxEl'xED 
BW X AT X 365 day./yr 

INTAKE,,'lIMAI. = DAeventx SA X EF X ED 
BW X A l' X 365 dayMyr 

Where: 

1M .. "" = CS X AF X AilS x CF 

Note: For non~ardn~enic effect.. AT = RI) 



) 
TAnu:~A! 

IIIRECT CONTACT WITII ANJlIN('JI)FNTAL INla:STlON OF SllISlIU ,\(F SOIL 

EXCAVATION WORKER 
NAS WIIITING FlEI.IJ 

MELTON, FUIRIIJA 
SITE Iii 

CARCINOGENIC EFFECTS 

INOR(:ANII' OR !illfl. ('NilS 

nlMPOUND ORGANIC f'ON('F.NTR~ flo'll 

I/O 

Anenlc I I~.I mg/kg 

INTAKF. 

1'II(;F.STlON 

(n'l:ikJ:""Y) 

1.2E·07 

SUI\1I\IARY CANCER RISK 
II) USEPA Region IV guidance .pecifie. ahsoq.;on (acton< o( 1% f, .. """"IIi", ... 1 0 1'1f fOf in<",,,,,nico (November 1 (95) 

)2) Calculated frot'D oral CSF., 

Nil = 001 e,..rooted. 

Harding u.,,,,,,,, A .. ociat .. 

Sb_mgI. Jd. 

115199 

ORAL 

('SI' 
(IIIC~-(I.yri 

1.51-:+00 

) 

f'ANf'F.R RISK IIF.IIMAI. INTAKIl IIIlRMAI, f'ANf'F.R RISK TnTAI. 

INGF.8TION ABRII( f)f~RMAI. ('SF (3( DRRMAI, C'ANO!R 

(II'l:ikJ: .... y) ("'IikJ: .... , .. ' RISK 

1.8E-07 0,001 1.5E-09 I.SE+OO 2.2E-09 1.8E-07 

2E-07 2E-09 2E-07 

·tr 



TAR!.E GJ.5 
IJIRECT CONTALT WITII ANI) INCIIJENTA!. IN(;ESl"ION OF Sl'RSIRFM'F SOli. 
EXCA V A nON WORKER 
NAS "'III .... NG FIEU) 
MELTON. n,ORDJA 
SITE 16 

NONCARCINOGENIC f:Ffl':CTS 

INORGANIC oR 91111. I'NIH 

('OM POUND ORGAN'(' H'N(1!NTRA1'ION 

I/O 

Ar~nk I I~.I mg/kg 

Iron I 74l1OO mg/kg 

!. .... d I 766 mg/kg 

INl'AK~; 

'N(;F.STlON 

IIll~iI<&-d.YI 

8,SE-06 
4,2E-02 
4.3E-04 

SUMMARY HAZARD INDEX 
III USEPA Region IV guidance .pecifi ••• "'0'1";0" f."" ... of I'!' for orgoni," ROO 0.1 ~ for inor"""i., (November 1995), 

121 Calcu/aIOO frOfll """ RID., 
NO = DO dalR available. 

HIII1IiDtl Lawson A .. ""isleS 
Sb_inB 1. xl. 
115199 

) 

ORAl. 

Rm 

l~iI<&-d.YI 

J.OE~ 

3.0E~1 

NI) 

) 

IIAZARD IJRRMAL INTAKE: IlRRMAL IIAZAIID TnTAI, 

QIIOTIRNT ADS III DERMAl, ROII11 QI~)TlRNT IIAZARIJ 

INGESTION 1 .... 11<&·.10') I .... II<&-d.y) DERMAL OIIOTIRNT 

2.8E-02 0.001 I.OE-07 2.9E~ 3.SE-04 2.9E-02 
I.4E-OI 0.001 S.IE-04 6.0f:~ 8.4E-02 2.2E-OJ 

0.001 S.2E-06 ND 

0.2 0.08 0.3 



) 
TAIILE (j..tb 

INIIALAl'ION OF l'ARTICUl.ATI'.'i - SUIISlJRFACE SOIL 
EXCAVATION WORKER 
NAS WIUTING FIELD 
MEI.TON. FU)RII>A 
sIn; 16 

EXPOSURE PARAMETERS 

PARAMETER SYMBOL VALUE 

80n. ('ONCDmlA11ON C chemi~BI-~pel.'ific 

PA.RT. D08810N FACTOR PEF 12000000 
C'ONf'fo:N1"RATION A.IR CA chcmicftl-!ilpccific 
INII.4.[ATIoNRA'I'E IR 2.5 
BODY WEIGHT OW 70 
f::xFORI 'RF. mw.. ET 8 
F.XP08I!ltF. FRF.QI'F.NCV EF 30 
KW08I.1I.F. Dt:lIA11ON ED 1 
c 'ON\'f:RHION FACTOR CF 0.001 

A Vl'.P.ACINC 11ME 

,.AN<'F.!t AT 70 

NONCANeEII AT 1 

III PEF Ia. ~n de,;v«l in 'he PEF Al'I"rdu ,<> ,hi, "'1""'. 
USEPA, 1991. Human H ... hh Eval ... ,"", ~1.n .... l. Supplem:n'.1 (;ui<iano<: 

Stardanll1efaul' E""""ure Fa"", .. ; OSWER llil,,,';ve or.R5.("o~. 

UNITS SOURCE 
\.·hcmlcnl 

~pC'l'ific 

m'/kg NREF! 
mg/m' 

m'/hour USEPA. 1995 
kg USEPA. 1991 

hOUI9./duy Assumption 
dny,/yen, A!I!'Hunptinn 

)"('nr~ A~Hmmpti()n 

m~/lI~ Or gnniC'8 only 

YCBr!l lJSEPA. 1991 
yen .. USEPA 1991 

USEJ>A 1995. __ ~lemenlal Guid.a.ncc to RAGS: Region IV Humiln Health Ri!'lk A!'I~!'I!'Irr-rnt Bulletin No.3. 

Harding Lawson Associates 
Sbjnh1.xls 
115/99 

) 

EQlJATIONS 

CANCF.R RISK ~ INTAKE (mKIkg-day) ,INIIAI.ATION CANCER StOPE FACTOR (mclkg-day)"1 

'IIAZARI) QVfYlUNT ~ INTAKE (mK~-day) IINIIAI.ATION REFERENCE DOSE (ml1~-dall 

INTAKE ~ CAI IRIEI.J: EfIED 
BW • AT • 365 daY"yr 

Whenl 
CA ~ C • CF • (tfPU) 

1'101., For lIO""""'I""Il ..... AT = Ell. 



TABLE 6,u, 

INIIALATION OF PARTICULATES - StJBSlJRFACE SOIL 
EXCAVATION WORKER 
NAS WHITING FIELD 
MELTON, FLORIDA 
SITE 16 

CARCIN()(;ENIC EFFECTS 

COI\IPOUNIl 

Arsenic 

NE = not evaluated. 

Harding Lawson Associates 
Sb_inh1.xls 
1/5/99 

) 

INORI;ANK OR SOli, 

ORI;ANIC CONCENTRATII IN 

110 

I 15,1 

AIR INTAKE INIIALAHON CANCER 

UNITS CONCENTRAHON (mlll/kit-doy) CSF RISK 

(ml/m') (ml/ka-day)· -I 

mg/kg I. 26E-06 4.2E-IO 1.5E+Ol 6.3E-09 

SUMMARY CANCER RISK 6E-09 

) ) 



TABLE 6.u. 

INHALATION OF PARTICULATES - SUBSURFACE SOIL 
EXCAVATION WORKER 
NAS WHITING FIELD 
MELTON, FLORIDA 
SITE 16 

NONCARCINOGENIC EFFECTS 

COMPOUND 

Arsenic 

Iron 

lead 

NO = no data available. 

Harding Lawson Associates 
Sb_inh1.xls 
1/5/99 

INOR(;ANIC OR 

OR(;ANIC 

1/0 

I 

I 

I 

SOli. 

CONCENTRATION 

15.1 

74800 

766 

) 

UNITS 

rug/kg 

rug/kg 
rug/kg 

AIR INTAKI<; INHAI.A TION HAZARD 

CONCENTRATION (wglkl!-day) RID QUOTIENT 

(wglm') (maika-day) 

I. 26E-06 3.0E-08 NO 

6. 23E-03 I.SE-04 NO 

6.38E-OS I.SE-06 ND 

SUMMARY HAZARD INDEX OE+OO 



TARLE ''S~1 

IN(;J.:"Hl0N OF (;ROUNJ)WATER AS J)RINKIN(; WATER (lJNI-1LTEREII SAI\1I'LES) 
AJ)ULT RF~<;mENT 
SITE II 
MILTON, FLORJI)A 

EXPOSURE PARAMETERS 

ARGWING 

PARAMETER Sl1\WOL VALUE uNrrs SOURCE 

CONCENTRATION WATER CW dlCmkal'~pecific ug/litcf 

INGF.snON RATE IR 2 litero/dlY llSEI'A, 1995 

RODY WEiGl"' OW 70 kg lISI·.I'A,I991 

CONVERSION FACTOR CF () (WI I rug/ur 

EXPO!;'URE .-REQUENCY EF 150 days/yeu lISH'II, IQQ5 

t:XPOSVRF. DURATION Ell 24 yeaH IISLi'A. I<J<lS 

,\ n:RAGING TillIE 

CANCF.R AT 70 yean; 1I SF I'll , IWI 

NONCANCER AT 24 years USEI'A, 1991 

lISEPA, 1991. Human Heahh E\,alu.tion Maooal. Supplenrl1lal (i:uit.lan~'\· 

"StandIUllIJefauk E.l""'u", Factors", OSWER lli",c'tiYe 92R5.6·01 

USEPA, 1995. Re';on IV Supple_lUI Gudance to RAOS, Ilulktin No .. 1, Noycmher 

Page I 

) ) 

CANCER RISK = INTAKE (lUg/kg-day) • CANCER SLOPE FA<'''''OR (mg/ka-day)-l 

IIA7ARI) Ql1OTIF.NT = INTAKE (lUg/kg-day) / RF.FERENCE DOSE (mg/kl-day) 

INTAKE = CW X IRx EF.x EDx CF 
8W • AT • 365 day./y.ar 

Nol., For nOlK'lln'lnoll"nic .fT",,", AT = ED. 

) 



TABU, 6'..21 

INGESTION OF (;ROUNDWATER AS DRINKING WATER (lJNFILTERED SAMPLES) 
ADULT RESIDENT 
SITE II 
MILTON, FLORIDA 

CARCINOGENIC EFFECTS 

WATER UNns INTAKE 

COI\WOUNJ) CONCENTRATION INGf:'iTION 

(mll/kll-day) 

t ,2-llichlorethanp '1.0 (f(;rl.ITER Q.3E05 

ik-n7.t"ne 180 u(;rl.IlER I.7E03 

Chlo",foml I (f(;/LlTER 9.4E06 

Trlchloreth,m .. 5.5 UWl.nER 5. 2E 05 

4,4-I)DT 0.06 (fWI.ITER 5 6E·07 

blo(2-Ethylh .. "yl)phthal"t .. 6.'1 UWI.ITER 6.5E·05 

A....,nlc 3.3 UG/I.IlF.R 3.IE-05 

CANCER SUlI'E 

f'ACTOR 

(mg/kg:day) --I 

'I IE 02 

29E·02 

6.1 E 03 

1.1 E-02 

J.4E·01 

1.4E-02 

I.5E+OO 

TOT AL CANCER RISK 

Page I 

) 

CANCER RISK 

INGF.'il'lON 

8.5E-06 

4.9E05 

5.7E-08 

5.7E-07 

1.9E-07 

9.IE-07 

4.6E-05 

IE-04 



TABLEG.l1 

INGE~TION OF GROUNDWATER AS DRINKIN(; WATER (lINFlLTEREIl SAI\IPLES) 
ADULT RESIDENT 
SITE II 
MILTON, FLORIDA 

NONCARCINOGENIC EFFECTS 

WATER UNITS INTAKE 

COI\WOUND CONCENTRATION INGF$T10N 

(maika-day) 

1.2-lIkhloroethane 9.9 UG/UTER 2.7E·04 

1.2·J)lchloroeth"ne 9.1 UG/LITER 2.5E·04 

Beu7.pne 180 UWJ.JTER 4.9E-03 

Chloro(onn I U<;/UTER 2.7E-05 

-r richlo"," hpne 55 UWUTER 1.5E-04 

bl.(2-FJhylh""yl)phthalatp 6.9 UWUTER 1.%04 

4.4-I)IIT 0.06 uWJ.n ER t.6E-06 

Aluminum 4'11 UWLlTER I.3E·02 

A ...... nl .. J.3 U<;/J.ITER 9.0E-05 

Barium 53.9 liG/UIER I.SE-03 

Cadmium 2.6 U(;/J.JTER 7. I E-OS 

Iron 4570 \JWJ.UER 1.3E-OI 

MllDaaneoe 188 UG/JJTER S.2E-03 

ARGWING 

REFERENCE 

I)OSE 

(ma/kll-day) 

J.OFrOI 

9.0FrOJ 

J.OFr04 

1.0E-02 

6.0FrOJ 

2.0Ff02 

5.0~~04 

I.OE+OO 

J.OFf04 

7.0Fr02 

5.0E-04 

l.OFfOI 

4.7E-02 

TOTAL HAZARD INDEX 
NO = no data available. 

Page I 

) ) 

IIAZARU 

QUOTIENT 

INGFSTION 

9.0E-04 

2.SE·02 

t.6E+OI 

2.7E-03 

2.SE·02 

9.5E-03 

3.3E-03 

t.3E-02 

3.0E01 

2.IE-02 

t.4E 01 

4.2E-01 

l.IE-OI 

18 

) 



TAIILE 6:2.8 

INGESTION OF GROl'NIlWATF:R AS IlRINKIN(; WATER (t ~F1LTEREIJ SA~II'LES) 
(;1m ,J) RF:SIJ)ENT 

S .... E 16 

MILTON, tl,ORlIJA 

EXI'OSURE PARAMETERS 

PARAMETER SYMBOL VALUE UNITS 

CONCEroITRATION WATER \W drmk~I-~re('ilic ug/liter 

INGESTION RATE IR I Iile~/day 

BODY WEIGIrr ow 15 kg 

CONVERSION FACTOR CF O.llOl mg/ug 

EXPOSURE FREQUENCY EF 'SO day,,/year 

~;XPOSURE DURATION EO 6 years 

A n;RAGING TIME 

CANCF.R AI' 70 yClfS 

NONCANCER AT 6 yean 

trSEPA. 1991. HUfTPn Hc::allh Ev .. lualion Manwl, Suprle~ntal Guidant'C° 

-Starmrd DdauJl r:.xp05ure Fa("'ll'I":.-; OSWFR Directive Q2R5.6.(1~. 

lJSEPA. 1995. Region IV SupplenYnlal nudanoc 10 RA(iS, Bulletin N(l. 1, Nuvcmher. 

SOURCE 

CANCER RISK = IroITAKK (mglkg-day) • CANCER StOPE FACTOR (mrlkc-day)-I 

USErA, 1995 

USErA, 1991 IIAZARD QUO'J'IEroIT = IroITAKK (m~lkg-day) I RKFERENCK DOSE (mglkll-dlaJ) 

USEI'A, 1995 

USEI' A, 1995 IroITAKE = CWIlRIEF.xElhCF 
BW • AT. 365 day./y ..... 

tJSErA, 1991 

USErA 1991 

Not.: For 1IO",,,,,,,I_.nk ofT,d., AT = ED, 

1<" 

Page I 



CR(JWING 

TABLEGJj' 

IN(;ESTION OF (;ROUNDWATER AS DRINKIN(; \rATER (IINFILTEREI> SAI\IPLESI 
CIIILD RESIDENT 
SITE 16 
MILTON, nORDIA 

NONCARCINOGENIC EFFECTS 

WATER UNITS INTAKE REfERENCE 

COMPOUN!J CONCENTR,,'IION INt;J':'lHON !JOSE 

(maIka-day) (maIka-day) 

1.2-lllchloroethane 9.9 UG/L1TER 6.3E-04 3.0E-01 

1.2-lllchloroethpne 9.1 UGiLlTER 5.8E-04 9.0E-03 

R..nzl'ne 180 lJGlLlTER t.2E-02 3.0E-04 

Chlorofonn I lIG/L1TER 6AE05 I.OE-02 

l' rld,loroet hl'ne 5.5 lIG/L1TER 3.SE·04 6.0E-03 

hl.(2-Ethylhexyl)phthalatp 6.9 IJG/L1TER 4AE04 2.0E-02 

4.4-III)T 0.06 lIG/L1TER 3.8E06 S.OE-04 

Aluminum 491 lIG:UTER 3.IE-02 1.0E+OO 

t\,."..nlc J.J UG/UTER 21E-04 3.0E-04 

Rarlum 53.9 UG/UTER 3AE03 7.0E-02 

Cadmium 2.6 lIG/UTER I.1E·04 S.OE-04 

Iron 4570 lJG/UTER 2.9E·OI 3.0E-OI 

l\lanllan_ 188 lJG/UTER 1.2E-02 4.7E-02 

TOTAL HAZARD INDEX 

Page I 

.:; ) 

IIAZARU 

QUOTIENT 

INGESTION 

2.IE-03 

6.SE-02 

3.8E+OI 

6.4E-03 

S.9E-02 

2.2E-02 

7.7E-03 

3.IE-02 

?OE-OJ 

4.9E-02 

3.3E-OI 

9.7E-OI 

2.6E-OI 

41 

) 



TABLE 6;;' r 
INIIALATION EXI'oSl'HE TO \'Ol', WIIILE SIIOII'FHI:\(; 
AJIl'LT HESmENl 
SI1 .. : 16 
MILTON, fUIRIIIA 

EXPOSURE PARAMEn:RS 

PARMIElER SYMBOL 

(,ONC1lNTKA110N SlIo\\·F.R AIR CAlli 

CONVFJlSION FACTOR 1 cr. 

EXPOSIIJtF. 11ME SIIOWER ET 

EXPOSlIRE FREQIIENCY EF 

EJ(POSlrKE Dl 'ItA 110N ED 

roNVERSION FACTOR 2 (":J 

A VFJlAGING 11ME CANCF.R AT 

AVERAGING 11ME NONCANCER AT 

\"ALI": 

dlC'lnltlll 

1.4 

70 

0.001 

1'0 

7 

7() 

(II Calculated "iI. model by PotIlIr.nd Chrot1uw.1ci. Air PoUUljol'\ ("ollfrol N ~ 

l.'SEPA. 1991. lIumftli lIt'fdlh fhll.llIfllion Mamal. SurplcmclltaJ Ouidnnce: 

"9.ftll<~rJ DefHult F..JIpoeure rfldon-: OS\\'ER ()i~dh~ 92R5.6-IJ1. 

VSEPA. 1992" Reg;on 6 MemOf'l'lnJum: 

Hanling Lawson A .. ocistes 
Gwa\·g.xt. 
115199 

Central Tendencv ftnd RMF. Ex 1(1II11n: 1'Ml'ftlllelcnI. 

) 

EQUATIONS 

IINITS SOI'RI"\-: 

CANCER RISK = AVG. rONr. (nelm',· CANCER IJNlT RISK ('elm'," 
IIg/1Il 

I 
Mndck,t 

hOID's/,."" I'SErA. 1991 IIA7.A1Ul QU011ENT = AVG.CONr.(nWm',/REF. CONC. (nelm', 

honn/'M) 1'~l::rA. I <}I} I 

ooy./)'Mr 

}'Cflnl trsE'~A. 19')2 AVG. roNCo = -J:A.o.' EF' ET'ED 

dRY")'Mf lISEPA.I<)<)2 AT-CFI·{"Fl 

y",n 

:;<en IlSEI'A.l'}<)1 

USEPA. 1991 



Hording La_ Auoeistu 
Gmng,Jds 

115199 

,) 

INIIAI.ATION FXI'OSI 'RE TO \'(le, WIIILE SII()\\'ERIN(; 

AJ)l'l,T RESIJlENT 

SITE 16 

MII.TON, FLORHIA 

CARCINO(;ENIC nn:lTS 

\'OIAn!.E OR 

NON·VOIAn!.E? 

CO~W()"NJl V/NV 

1.2-llkhloro<lhan. V 
8~nnnt V 
Cbl.....ronn V 
Trk'hlorofthf'nf V 
4.~I)()T NV 
A ... rnk NV 
Cadmium NV 

SIIOWER AVERAGIl AIR 

AIR C'ONC'JlN1'1tA TION 

CONf'ENTRA TION LIFETIME 

(ug/m') (u&lm') 

4.IIl+OI !.IB·OI 

9.6E+02 2,6E+00 

4,41l+00 1.2H·02 

2.4Il+OI 6,68·02 

NA NA 

NA NA 

NA NA 

SUMMARY CANCER RISK 

NA = not .pplicable. This .... Iyte is m( \'olatile .od hal therefOl'e nol been evallllted via this volatilization model. 

) 

INIIAIAnON CAN('IlR 

<-ANf'IlR RISK 

IINIl'RISK 
(ug/m') ~I 

2,6E~OS 2.9F~06 

8,38·06 2.2t:'OS 

2,3E·05 2.IF,t17 

2,OE~06 t.lF,t17 

9.7E·OS NA 

4.lE~03 NA 
1.88·03 NA 

3E~ 

) 



Hnnling laWlon A .. ociatu 
Q-,lng.:d. 
1I~/99 

TAIII£ 6:..17 

INflAIATION EXI'OS{'RE HI \'(1(', W/IIU: SIIOWERI,,"(; 
Alll'LT RESIIIEN'1 
SIn: 16 
MILTON, FLORIIIA 

NONCARClN(X;ENIl' EFFE(,TS 

VOlA TILE oR 

NON. VOLATILE? 

(1'MI'tJ1'Nll V/NV 

1.z"OkhlorOf'fhltnr V 

1,z,.()IrhlorUdhtnt (lotAl) V 

Btnunt V 

Chloroform V 

Ttlrhlorodhthf' V 

b"(l-Flh, Ihtl) I)phl hal~tt NV 

4."IIIlT NV 

Aluminum NV 

ANltnk NV 

Rulum NV 

('admlum NV 

Iron NV 

f\bnlan,.e NV 

III RfC i. the Referen« Con<:enLnttion p"hli.hcd hy USEPA. 

ND = no dais o\'llilahle. 

) 

SIIOWt:R A VERAGF. AIR 

AIR CONCF.NTRA TION 

("oNfl.:NTRA 11()N FOR 11ME PER(()O 

(u!lim', (ugfm', 

4.IE~01 3.38·01 

4.5F.+OI 3.68·01 

9.6E + 112 7.78+00 

4.4E~00 3.5P.·02 

1.4E~OI 1.98·01 

NIl NA 

Nil NA 

NIl NA 

NIl NA 

Nil NA 

NIl NA 
NIl NA 
NIl NA 

SIJIIIllIARY IIAZARD INDEX 

NA = not ow6cahle. Tbe analyle i. not volatile and bas !her.foc. not been <'''hilled via tbi. volatilization model. 

) 

C1IRONlr IIA7.ARlJ 

INIIAIA TION Q(1011F.NT 

RIf'II, 

(Ugfm', 

Nil 

NO 

NI> 

Nil 

Nil 

Nfl 

Nil 

NO 

Nil 

UE·04 

NI> 

Nil 

5.08·05 

0.00 



TABLE G30 

CONCENTRATION OF VOl's \'"'11 I.E SII()\\'ERIN(; 
ADULT RESIDENT 
SITE 16 
MILTON, FLORDIA 

EI\IPIRICAL CONST ANTS 

CON~TANT 

Liquid-fibn mass tran.~fer for COl 

Gas-film ma~s transfer for water 

Molar gas (On.~tant x Temperature 

Reference temperature 

Temperature of shower water 

Viscosity of water at showl'r tl'mppraturl' 

Viscosity of water at reference tpJllperaturt' 

Shower droplet free-fall time 

Droplet diameter 
Flow rate in shower 
Volllllle of shower area 

Air exchlUlge rate 

Tillie in shower 

Time at whicb concentration is being calclllated 

SYMBOL 

Kt (CO2) 

Kg (H2O) 

RT 

TI 

T. 

II, 

III 

t, 

d 

FR 
SV 

R 

D. 

t 

VALUE UNIT 

20 cm/hr 

3000 cm/hr 

0.024 atm-m1/mc,le 

293 K 

318 K 

0.6178 cp 

0.65 cp 

1.5 sec 

I mm 
20 IImin 

12 JII' 

0.03 ' -I mm 

12 min 

12 lIIin 
Foster, S.A. and Chrostowski, P.C., 1987. Inhalation Exposures to Volatile Organic Contaminants in the Shower. 
US EPA, 1989, Exposure Factors Handbook; EPA/600/8-89/043, May 1989. 

SOURCE 

Calculated 

Calculated 

Assumptioo 

Calculated 

Calculated 

Assumption 

Foster & Chrostowski, 1987 
Assumption 
Assumption 

Calculated 

USEPA,I989 

Assumption 

All equations and definitions of terms are presented in the Appendix to this report, Calculation of Air Concentration Using the Shower Model. 

Harding Lawson Associates 
Gwing.xls 
1/5199 

) ) 



) 
TABLE G3C' 

CONCENTRATION OF VOCs WHILE SII()"'ERIN(; 
ADULT RESIDENT 
SITE 16 
MILTON, FLORDIA 
INTERIM CORRECTIVE MEASURE 

SHOWER CONCENTRATI()NS 

COMPOUND C,. I\IW 
(ugll) (g/mol) 

1,2-Dl<hloroethane 9.9 99.0 

1,2-01<hloroet hene (total) 9.1 97.0 

Benzene 180 78.0 

Chlorofonn 1 120.0 

Trichloroethehe 5.5 130.0 
C" = Concentration in groundwater 

MW = Molecular weight 

H = Jlenry·s Law constant 

k, = Chemical-specific mass-transfer coefficient 

kg = Chemical-specific gas mass-transfer coefficient 

C('(J(') = (SIR) X (e(RDo).I) x e(-R1) 

Harding Lawson Associates 

Gwing.xls 

115199 

II kl kg K), 1<..1 ClOd S C('(J(') 

(alm-m'/mol) (cm/hr) (cm/hr) (cm/hr) (cm/hr) (lUI/I) Ut2/m1·minl (lIII/m3) 

0.00098 I.3E+OI t.3E+03 t.IE+OI t.IE+OI 2.4E+OO 4.IE+OO 4.1E+OI 
0.00758 I.3E+OI 1.3E+03 1.3E+01 t.4E+OI 2.7E+OO 4.SE+00 4.5E+01 
0.0056 I.5E+OI I.4E+03 t.4E+01 1.5E+01 5.7E+01 9.6E+Ol 9.6E+02 
0.0037 1.2E+OI I.2E+03 t.1E+OI 1.2E+01 2.6E-01 4.4E-01 4.4E+00 

0.01 t.2E+Ol t.1E+03 t.1E+OI t.2E+OI t.4E+00 2.4E+OO 2.4E+OI 
KI. = Mass transfer coefficient 

K., = Temperature correction of mass transfer coefficient 

C" d = Analyte concentration in water droplet 

S = Release rate of analyte to air 

C("x) == Analyte concentration in bathroom air at time t. 



TAIILE,,"31 

INGESTION OF AND DIRECT CONTACT WITII Sl'RFACE WATFH 

AJ)ULT TRESPASSER - WAIlIN(; 

SITE 16 
I\IILTON, Fl,(lRIDA 

EXPOSlJRE PARAI\IETERS 

PARAMETER snmOl .. 
CONrFNfRATION WATt:R CW 
INGF.5TION RAITIII III 
SlJRFACE AREA III SA 

EVENT FIIEQIIENCV BV 

BOOY Wt:JI:l1T BW 

OOSF. ABSORBEO PER t:VENT DA~_ 

EXl'OSIIlIF. TIMF. BT 

t:XI'OSIIRE FIIEQIIENCY BF 

EXI'OSIIllt: \lIIRATIUN ED 

III FR ISION OEI'TII PF.II F.\"ENT PC~_ 

A VF.RA«;(NI; TIMF. 

CANITJI AT 

NONCANCER AT 

CONVERSION FACTOR CFI 

CONVERSION FAC70R CF2 

VALU: 

che:miC'RI t:p<'cjfic 

II 026 

.\, )';0 

I 
70 

chcmil'fll ~p("cilic 

) (, 

.\\ 

20 

71l 

20 
o (Xli 

O.():)1 

[II Ingestion Rate = O.0261/day = 10 ml'hour, 2.6 bOlll"/day ,O.fXJI I'ml 

121 Surface area ... urn .. lower leg., .. "xl,. and feet are e"J'O"<d. 
131 PC"'eol i. caleulakd in the Dermal Guida"," See TaMe C·)5. 

l'NITS 

ugtliter 

lileA/day 

em' 
evems/dny 

kg 
mg''-'ml-e\'e~ 

hours/day 

da)Afyear 

}'l'ftf1l. 

cm/e\'C'nI 

YC.8n1 

}t't\n. 

mg/ug 

literlcm 
, 

SOURCE 

lJSEPA,IQII5 

lJSEPA,IQ1/2 

Asswnpti(nt 

lJSEPA, 19Q1 

Culcufutcd 

A!'F-umpliem 

A~"luT1,(jon 

A!I~wll(1t.i()n 

III 

lJSEPA, I<NI 

AS8umrtion 

lJSEPA.I991. HW1IBD Health B\,al ... tion Man ..... Supplemenllll Guidance' -Stnndnnl Defaull E'po,,,,re ""ramelc,,'; 

lJSEPA, 1992. Oermal E"J'O"ure A .. e"menl: Principle. and ApplicatiOlll<; EPAI6m'R·91 '011 B. 

USEPA. 1995, SUl>Plemenlal Guidance 10 RAGS: lIe';oo4 Bulleti .... Bulletin No.3, No\'cmiler 1995. 

HIIJ'diuf: LaWlOll Anocislea 
115199 

) 

EQUAl'IONS 

CAN('F.II RISK ~ INTAKE (m~k~d.yl 1 CANCl-lI SI.Opr. rAC70R (mglkc-dayr' 

1IA1.A11Il QlIOTIENT = INTAKE (mglkc-dayI/REFERENCE DOSE (mglkc-doy) 

INTAKFANGK~TION = CW IIRI EF.l.FJ) l.en 
8W • AT .. 36..~ daylll/)'f 

INTAKFAmRMAI. = Do\-IEYJ.li£J.ED J.SA 
AT. 8W II 36.~ d.~1I/)'r 

Wh~re: 

0",- = PC _ 1 ("\V l ('t'l r en 

Not.: 

SWlmpl d. 

) 



TABLE G-?f 

INGESTION OF AND OmF.CT CONTACT WITII Sl'RFAt'F. WAn:R 
AOULT TRESI'ASSER - WAiliNG 
SITF. 16 
MILTON, nORmA 

CARaNom~IC E ... 1WTS 

WATER 

COMPOIIND CON{'ENTRATION 

Beryllium 0.21 

(I( Tbi. chemicat-.pecific value tw.. heen calculate<! in Table C -4 ~ 

12/ This chemical·.pecific value i, calculate<! in Tah!e CJS. 
NE = bot e".h .. t«!. 

HardiJIg LaWSOll Associatea 
1/5199 

ug/L 

"NITS INTAKE ORAL 

IN(;FXnON ('SF 

!m&!q.da,·) 

2.7E-09 4.3E+00 

SUMMARY CANCER RISK 

CANrF.R INTAKE DERMAL CANCER TOTAl. 

RISK pa;;VF.NT ]1] DERMAl. CSF]l] RISK CANfF.R 

INGESTION (m&!q.dayJ IJI!RMAL RISK 

1.2E-08 0.0026 1.6E-09 4.3E+02 6.8E-07 6.9E-07 

lE-08 7E-07 7E-07 

Sw.tmphl. 



TARLE G!~I 

INGESTION OF AND IlIRECT CONTACT WITII Sl'R.·ACE WAn:R 
AIIULT TRESI'ASSER • WAnING 
SITE 16 
MII,TON, nORmA 

NONCARClNo.1EN1C IlFFIWrs 

WATER 

COMPOUNJ) CONCENTRATION 

Beryllium 0,21 

III Thi. chemical"pe<:ific ,1lIue .... heeD calcularea in Tahle C·35, 

121 Calculated from oral RID" 
NO = no dara available. 

HanIiDg laWlOll AsIociatea 
IIS/99 

ug/L 

I 'NITS INTAKE ORAL 

IN(;F.sTION RAI 

(m&!kR-day) (m&!kR-da)') 

9.6E·09 S.OE·03 

SUMMARY HAZARD INDEX 

) 

IIAZARIJ INTAKE IlF:RMAl, IIAZARIJ TOTAl, 

QUOTIENT PCEVENTIII DERMAl, RAll21 QUOTIENT JlAlARD 

INGESTION (eml .. enl) (m&!kR-doy) (m&!q.davl I>£R/lIAL QUOTIENT 

1.9E'(}6 0.0026 S.SE·09 S.OE·OS l.1E-04 1.1E-04 

2E-06 lE-04 lE-04 

) 



TA8I.E/(.Y3:... 

INGESTION or AND OIRIlCT CONT Aef WITH SURF' ACE WATER 

AUOU:SCl!l'ofI" TRESPASSER· WAIlING 

SITE 16 

II-III.TON, rl.ORIDA 

EXPOSURE PARAMETERS 

PARAMETER SYMBOL 

I.'ONCENTRATION WATER CW 

INIlESTII1N RATE III IR 
AIlE.sI'E<.'mc SURFACE AREA 111 SA 

E"ENT fREQlJF.Nry EV 
BODl' WEIGl IT BW 

DOSE ABSORBED FER E"ENT DA.-
EXPOSURE fREQUENCY EF 

EUOSURE DURATION EO 

I\I;E·WEIIl'ITED 81IRFACE AREA JJ/ SAo"'/adj 

1l1ffi'S10N DEml PER E"ENT (41 PI'_ 

A\'"ERAnlNf; TIME 

CANCER AT 

NONCANCER AT 

mN\'ERSION FAI.OR CH 

CON\'ERSION FAl'OR CF2 

(II "",",'ion Kale = O.O~6I1day = 10 mll"our, 2.6 t.>urs/day, O.OOlllml 

121 Surface area assume, lo .. oer legs. tand. .. , and foel an:: exJ'O"Od. 

131 Peeven' is calcula,ed in !he Derm" Ouidanoe See Table ('-35. 

lISEPA. 1989. bpooure Facto,. Handbook; EPAl600IH.89/043; May 1989. 

VAI.UIl UNITS 

.::hcmil'\\I-!lpr'cific ug/liter 

O.O:!(i lil.er!/day 

a~t"-... pccifiC' em' 
I f:venlg/da) 

4' kg 

('lrmical~recific mg/cm] -"Client 

4S days/year 

10 years 

10)1 ern] -yrlkg 

drmiCdI-~fM:'cific cmlevenl 

70 )"''' 
HI year! 

0001 mg/u& 

0.001 liter/em I 

lISEPA, 1991. HlDlliln Health Evahlillion Manual, Supplemental GuKtancc: "Sund.lrd I~fault E,;rt~urc Par.m.:IC:f8"~ 

lISEPA. 1992, DeOllilI i:Jtposwe ,Agc:flsrrcnt: Principle8 and Applical~; EPA/MOtR.vltoll R 

-~ ~ -_._-- ----,----.---.. ~ --.. --

WATER I'NITS INTAKE 

roMl'OlIND CON CENTRA TION INGESTION 

("'11"",-<10.) 

Beryllium 0.21 ugiL 2. (E-09 

SOURCE 

OSHA,I'l<I5 

USEPA,l'llN 

A:numrt ion 

lJSEPA. 1'l<I5 

( 'alculatcd 

Altsuntption 

lJSEPA,I995 

(·ale"la".! ~r (JSEPA, ) 992 

C.lcula",d per OSEPA, 1992 

USEPA, 1991 

OSEPA, 1995 

----- ._----

ORAl. 

CSF 

4,3E+OO 

SUMMARY CANCER RISK 
(II nu. clr:mical .. pecific wI ....... been calcul2!ed in Table (,-45. 

(21 Thi. chemical"pecific "'due is calcula!ed in Table C·35. 

NO = no dala available. 

Harditra La .. 'OOfI AsIocio.,. 
115199 

) 

IlQUATI()N.~ 

CANeER RISK - INTAKE ("'IIiI<a-day). CANrER 81,OI'E FACTOR ( .. iI<a-dayr' 

'1lAZARD QUOTIENT - INTAKE ("'IIiI<a-doy) I REfl:RENCE DOSE ( .. iI<a-day) 

INTAKE·INGESTION - CW dllI.EfJl.£D . .1t CD 

OW 11: AT al65 da'./ft 

INTAKE.JlERM,U - !M-lLEVx£F .• 8AMlooU 
AT .. 36!ij: daJIIIJr 

Where, 

AA.wh'dJ - Sum (SA I: RO I ftW) 

0.\ ..... - Pt'_. CW I: (TI I: f"Fl 

NO"1 For hfJrrM'e1nocf'nk' ~"~t.. AT - ED. 

._. - .--~ 

CANCER INTAKE DERMAL CANCER TOTAL 

RISK PCE\'ENTIJI IJERMAL esFlll RISlt ('AN('ER 

INGESI'JON ("'IIII<a .... J) DERMAL RISK 

9.2E-09 0.0026 9,7E-IO 4.3E+02 4.2E-m 4.3&07 

9&09 4&07 4&07 

Sw ImrlJ:l" 



TABLE € .. 3.:U 

INGESTION OF AND DIRECT CONT ACr WITII SlIRf'ACE WATER 
AI)(II.ESCENT TRESPASSER - WAIliNG 
81n:16 
MII.TON, n.ORIDA 

NONCARCINOGENIC EFFECTS 

WATER 

('OMPOIIN" ('(lNt'ENTRATU,N 

Beryllium 0.21 

III Thi. chemical ... pedfic value ..... been cakulated in Tahle ('·35. 
121 Cakulated from oral Rm.. 
NO : no clala available. 

Hanlin& La .. """ "'",,)Cia~ 
115199 

) 

"NrrS INTAKf: ORAL 

INHEhiU)N RRI 

(n,,/ka..toy) (",,/ka-<l.y) 

ug/L I.5E-08 5,OE-03 

SUMMARY IIAZARI> INDEX 

'" ) 

IIAZARD INTAKE IlERMAL IIAZARD TOTAl. 

QUOTIENT P('E\'ENTII! "F.RMAL RID!l! QUOTIENT IIAZARD 

INGE!fI10N leml ••• nI) (",,/ka-<lay) I""",,-<lay) DERMAL QUOTIENT 

3.0E-06 0.0026 6.8E-09 5.0E-OS 1.4E~ 1.4&04 
JE-06 1&04 lE-04 

~.), Implll~ 

') 
., 



) 

INGESTION OF ANI) l>UU:CT CONTACT "' .... 11 Sl'RFACE WATER 
ADULT RESn,.:NT" WAIUNG 
SITE 16 
MIL1'ON, FI.ORIl>A 

EXPOSURE PARAMETERS 

PARAMETER SYl\.mOL VA Ll'l': 

CONCENTRATION WAn:R CW dwmical·~pecific 

INGESTION HAITIII IR (1026 

SUR FACE AREA (21 SA 5.750 

E\ 'ENT FllEQl1ENCY EV I 

BODY WF;U;HT BW 70 

DOSE ABSORBED PER EVENT DAeve~ chcmi .. "ftl·~pecifi(' 
t:XPOSllJtE TIME liT 2.6 

EXPOStrRE FllEQl1ENCY EF 100 

EXPOSllJIE DlIJIATION ED 24 
OIFFliSION OEPTII PER EYENT PCe\'enJ: L·hemicftl·spt:t·ific 
AYEHAGlNt; TIME 

CAN('F.R AT 

NONCANCER AT 

I CONVERSION FAfTOR CFI 

CONVERSION FACTOR CF2 

II, Ingestion Rate = 0.026 l/day '" 10 mllbour , 2.6 bo~/day ,(um I'ml 

12) Surf.ee tIC .. a .. wneo lower leg., lands, and feel are e""",cd. 
)3) PCe\'e~ is caleulalcd in the Denna! Guidance Appendi. 10 this report 

USEPA, 1989. El<JlO6ure Facton Handbook; EPAl600/8·K91043; May 198Q. 

70 

24 
0.001 

0.001 

l'NITS SOURCE 

ug'1iter 
litertlday USEPA. 1995 

em2 USEPA. 1989 

e\'em/day Al'Il'Imnption 

kg USEPA,IQ<l1 

mg/cm2-evem Caleulat£<! 

hOUJ~lday Al'I!Jwnp,ioo 

dayslyear Al'Iswnptioo 

yean< ASl'Iwuption 
cm/evem CalCldatcd pcr USEPA, 1992 (3) 

yean USEPA, 199! 

yeano USEPA, 1995 

mglug 

Ii1er/cm3 

USEPA, 1991. Human HeaJtb E ... t1 ... tion Man ... I, S,,!,!,'emellfal G,udance "Standanl Defauh E.""",UTe Po"'mele ... • 

USEPA,I992. Denna! Exposure A •• e .. me~: Principle. and Application,; EPAl6mIR·91101lB. 

USEPA,I995. SupplemetDI Guidance w RAGS: Region 4 Bulletins, Bulletin No.3, November 1995. 

Harding Lawson Auocialeo 
115199 

EQUAllONS 

CANfl'.R RISK = INTAKE (mwke-day, I CANCF.R SLOPE FAfTOR (mlike-dIYH 

1IA7.ARD QUOTIENT = INTAKE (mclkr-day, I REFERF.Nni: DOSE (mwke-dIY) 

INTAKFANGF.~TI()N = CW X Utx Ef..x.Elh.m 
IIW ~ AT 1( 365 dl)./yr 

INTAKF,lIt:JIMAL = DA •• cnl.xEV-'lEf.xEDx.SA 
A 1 • BW • y,s dll)"yr 

Whtrt: 

bAr.vf'nl = Pf:'evfnl I CW .. f'FI • CF2 

Note: 



INGESTION OF AM) llIRECT CONTAl1' WITII Sl'RFACE WA1Hl 
AflllLT RESmENT - WADING 
SIl'E 16 
MILTON, FLORIDA 

('ARnNOGENlC EFFE(TS 

WAl1':R 

COMPOUND ('ONCFNIlI.A TION 

Beryllium 0.21 

(II This chemical-specific \'RIue .... been calcuJatOO in Table C-45. 
(21 Thi. chemical-specific \'RIue i, cakuJatOO in T,hle C·35. 
PI C.lcuJaled from oral CSF •. 
ND - DO data .,'Rilahle. 

Hardi.o& LaWlOll A .. ociate& 
Jljf99 

uglt 

1 ''-'ITS 

I 
INTAKE ORAL 

IN(a:~·nON ('SF III 
(mg/kg-day) \m&lkg-d,)'j' -I 

3.3E-{)9 4.3E-+OO 

SUMMARY CANCER RISK 

) 

(,ANf'ER INTAKIl . IJIlRMAL (,ANf'ER TUTAJ. 

RISK 1'OMlN1121 IIF.RMAI. l'SF (I. 3) RISK (,AN(llR 

INGESTION (rm/.n.1I (mg/~d'YI (.'''k.&-~ayr -I DIlRMAL RISK 

IAE-08 0.0026 J.9E·09 4.3E+02 8.2E-07 8.3&-07 

lE-08 8E-07 8&-07 

) 



TABU': Cs-~ 

INGESTION OF AND IlIRECT CONTACT WITII Sl'RFACE WATER 
ADtlLT RESQ)ENT - WAIliNG 
SITE 16 
MitTON. FLORQ)A 

NONCARnNOGENIC EFFEC"TS 

WATF.R 
COMPOUND CONo:NTIIA TION 

8~ryllium 0.2/ 

(I( Tbi. cb<mical-.pedfic value hM heen calculated in Tahle C-3S. 

(2( Calculated from om! RID •. 

NO = no data a"ailable. 

Hardina La~ou Asaodalel 
115199 

ug/L 

I 'NITS INTAKE ORAL 
IN(;F$TION 11m 
[mg/k~d.y) Img/*doy) 

9.6E·09 5.0E~ 

SUMMARY HAZARD INDEX 

) 

IIAZARD INTAKE DERMAl. HA7.AJUJ TOTAL 

QIIOTIENT PrnvENTlll DF.RiIIAL IIR>IZI QUOTIENT IIA7AIID 

INGESTION (crnI .... I) (mg/~d.,) (m&l~d,\'l"-I DIlRMAL QUOTIENT 

1.9E-06 0.0026 5.5E-09 5.0E-4)5 I.IE-04 1.1E-04 

lE-06 lE-04 lE-04 

Sw bnl'l .1. 



TAIII.E' c$-3'1 
INGESTION Of AND OIRR" CONTAer WITII SURf ACE WATER 

CIIII.D R~:SIDF.NT - WADING 

SITE 16 

MILTON. fLORIDA 

EXPIISURE PARAMETERS 

FARAMETIlR SYMBOL 

CONCENTRATION WATER cw 
INIlf:mnN RATE III IR 

AGE-Sl'EClfll" SURFACE AREA 121 SA 

EVENT fREQUENCY tV 

BODY WEIGIIT OW 

DOSE ABSORBED PER EVENT nA_ 
EXPOSURE fREQlIENC\' F.F 
EXroStlRE DURATION ED 

AGF.-WF.lmITED SlIRFAC'E AREA III SAo.,.,.dj 

DlmlSION DEPTII PER EVENT 141 PC_ 

A VERAGING TIME 

CANCER AT 

NONCANI'ER AT 

("ON VERSION FACTOR CFI 

CONVERSION FACTOR CF2 

1IIlnteslion Role ~ O.l3l1day ~ 50 rnIlho.,Uf' 2.~ "'un Ida)· • O.OOlllml. 

I:!J Surface art:$! anUll'lCs Jo\\-er lets. hallih. and foet are el~. 
1'\ PCevenl i. calculaled in !he Denml nuidan«: See T.ble C·J5. 

lISEPA, 1989. F..xp"",,", FaCIo,. Handbook; EPAl600/8 .. INI043; May 1'/ft9. 

VALUE UNITS 

dlt'mjl'al-~~eilic ug/liler 

0.11 liter.\/w') 

"ge ~pecific em 
, 

I c:'Vc:nufday 

15 kg 

clrmiC"'.J.1 ~pecific mg/cml-<:vent 

100 dayttyear 
~ yea" 

7M cm1_yr/kg 

(.:Jymical-!lopc'~:ifi~ (..-m/event 

7U yeaN 
~ ycar.t 

0001 mg/ug 

0.001 literfcm 
, 

lISEPA, 1991. HI.Dl1ln Health Evaluation Manual, Supplenrntal Guidana::: "StOirdard Ilcfault EJL:p05ute p. .. rarnr:tcr~"; 
tJSEPA,lm. Demul Exposwc ~~s!ment: Princir1cs an;! Applications; EPA/l«)/R-911OIl R 

Hanlq I.a",_ As"",ia'" 
I/SI99 

EQUATIONS 

SOURO: 

CANI'ER RISK • INTAKE (n'llll<&o<I.,) , (-ANetR SLorE FACTOR ( ... 11<&0<1-,) ., 
OSEPA,IoN5 

OSHA, IOR9 

A'~Umrli(m '1IAZARD QUOTIENT - INTAKE (1I1JIII<&0<I0,) I REfERENCE DOSE (1I1JIII<&",,0,1 

USErA,I991 

( 'alculated 

A,sumrlion INTAKE-INGESTION. CW slR ... u: ... ED ... i.l:'1 
AJilsumption OW:II' AT. 3~ day.t,r 

('.Icu,"'''' per OSHA, 1m 

Calculated rer USEr A. 1m 

USEPA,I991 INTAKF.-DERJlIAI. - D~ ... E.V ... u:...s.uw/.<U 
Asswnptinn AT 11: 365 da''',r 

Whrrel 

SA ...... I.dJ - Sum (SA s Ell I BWI 

DA_ - PC ...... x (:W x rFt I: eFl 

Nov: For noDf'lII'dq~nlc errf'l't., AT - F.IJ. 



) 
INGF.STIIlN OF AND DIRF.<''TCOI'ITAn· \\'11'11 SURFACE WATER 
CIIILD RESIIIF:NT - WADING 
SITE 16 
MILTON, FLORIDA 

CARCINOGENIC EFnK'TS 

WATER 

COMPOUND (~INCENTRATI()N 

Beryllium 0.21 

(II Thi" c~mical-tpecific wille hL" heen calculated in Table ('·35. 
/21 C.)cublc<! from 0"') ('SF •. 

ND = no dala awilabk. 

Harding La .. ...,... Asoocia"" 
IISI99 

1'Nrrs INTAKF. ORAl. 

(N<;.:SfU)N CSf 

( .... Ika-<l." 

uglL 4.3E-08 4.3E+OO 

SUMMARY CANCER RISK 

CANCER INTAKE DERMAl. CANCER TnTAI. 

RISK I'f'EVRNT III DERIIIAL CSfl11 RISK CANCER 

INGESTION 1 .... 1ka-<l·JI DERMAL RISK 

L8E-07 0.0026 L6E-09 4.3E+02 7.0E-07 8.9E-07 
2E-07 7E-07 91'1-07 

~w.lmp' tl .. 



INGESTION or A.ND nlREer CONTA.L'· WITII SIIRFA.CE WA.TER 
CUlLI! RI':SIIlI':NT· W A.DING 
SITE 16 
MILTON. n,ORIIlA. 

N()NCA.RClNOGENIC IlfFECTS 

WATER 

("OMI'OI!ND <XINCENTRA nON 

Beryllium 0.21 

III Thi:\ chemical~pecific value h:.u hoen celculatcd in TaMe ("-15. 

121 (,.I""bled from ond RtlJ •. 
ND = 00 data .""ibble. 

HaRlms U"''JOft Asoociatel 

115199 

) 

t'Nrrs INTAU: ORAl. 

(NHtSTION RRI 

In'llll<a-doJ! _{rl'l!!k&-d0J! 

ug/L 5.0E-07 5.0E-{)3 

SUMMARY IIAZARD INUEX 

) 

IIAZARD INTAKE DERMAL IlAlARD TOTAL 

QIJOTIENT peEVENT III DERMAL RRlI11 QIJOTIENT IIAZARD 

INGESTION {('m/eYentt t ... Ika .... " 1 .. 11<L-d".Il DERAlAI, OIJOTIENT 

LOE-{)4 0.0026 L9E-{)8 5.0E-{)S 3.8E-Q4 4.8&04 

1&04 4&04 51..,04 

Sw Impl ,1"1 

) 



) 
TAnLE 5-1_r:; 

HIIU:CT CONTACT WIHI AN" INCIIlENTAL IN(a:STION OF Sl'RFACF SOli. (CENTRAL TENIlENC\') 

AI>V,:r TRESPASSER 
NAS WUlTING FIU,II 
l\OI,TON, FI,ORIDA 

SITE 16 

PARAMETER SYMBOL VAl.UE UNITS SOURCE 

CONCENTRATION SOIL CS ~~hemiL'8I·~pc('ilic \'hemica.l-specifk 

INGESTION RATE IR ';0 mg/day USEPA, 1996 

rRA<'''TION INGESTED FI IOO',l unitlcss USEPA, 1995 

ADIIERENCE FA<''''TOR AF 0.2 mgfcml-evenl USEPA,1992 

ABSORPTION FRACTION ADS. chemh .. "81 specific unitJess USEPA,I995 

SURFACE AREA EXPOSED SA 5,{XKl em' llSEPA,1992 

DOSE ABSORBED PliR liVliNT 

0 __ 

chrmil,l1 spc:'\:ifil' mglcm
2 
-l"vr-nt lISEPA, 1992 

CONVERSIIIN r A<'''T()R CF l.fWIEOf> kg/mg In01ganic conv('rsion 

CF 1 {XJE·09 kg/ug ("gfUlic L'unVtTSion 

BOilY WEIGIIT BW 70 kg lJSEPA,1991 

EXPOSURIl rRliQUENCY EF 45 days/year I II US EPA, 1992 

liXP()SURF. DURATUIN ED 7 yc"", llSEPA, 1992 

AVERAGING T1MF. 

CANCER AT 70 yeRf5 USEPA, 1991 

NONCANCER AT 7 years USEPA, 1992 

llSEPA, 1991. Human Health Evaluation Manual, Supplemental Guidon,,,, • Standard Default Exposure F .... 'Iors -; 

OSWER Directive 9285.6-03. 

USEPA, 1992. Region 6 Memorandum: Central Tendency and RME Exposure Pammetcrs. 

llSEPA,1995. Supplemental Guidance 10 RAGS: Region IV, Human H<nlth Risk A,sessment Bulletin No.3. 

USEPA. 1996. Exposure Factors Handbook, 1996. 

Harding Lawson Associates 

S.loovg. xl. 
1/5199 

) 

CANCER RISK = INTAKE (mg/kg-day) x CANCER SU)PE FACTOR (mg/kg-day)'1 

HAZARD QUOTIENT = INTAKE (mg/kg-day) I ~CE DOSE (DIg/kg-day) 

INTAKF .... INGF.8110N = (;S,x 18 X Fix ct' x EF x FJ) 

nw x AT l( 365 dayslyr 

INTAKE".-lAl. = UAevent x SA X EF X En 

nw x AT x 365 days/yr 

Where: 

DAt'unl- AF x AnSdx CF 

Note: For noncarcinogenic effects: AT = FJ) 



TAII .. E <y!S' 

I>IRf:CI' CONTAC1' wl'rn ANI> INCrHENTAI, IN(;ESTION O~ SI'IUACF SOli. (C~:NrRAI. TFN/lI·:~Cn 

AIIULT TRt:SPASSER 
NAS WlllnNG FlEU) 

MILTON. Fl.ORlUA 
SITE 16 

CARCINOGENIC EFFECTS 

INORGANIC SOIL UNITS INTAKIi 

COMPOUND OR OR~;ANIC C(lNCf.NTRATIIIN INGIiSTION 

110 (mJlIkg-dal! 

B.nlo(ajanthrac.n. III 0 35 uglkg 3.IEIO 

lI.nlo(a)pyrfn. 0 370 ug.'kg 33E-UQ 

Benlo(h)nuoranlhfnf,I, () 41 uglkg 36E·1O 

Benzo(k)nuoranthfn·111 0 3.9 uglkg 3.4E· II 

Carbazol. 0 'n uglkg 8.5E 10 
Chry .... ·IIJ 0 0.39 ug.'kg 3.4E·12 

I)\b.nz(a.hjanth .... c.n. III 0 240 ug/kg 21E09 

Ind.no(I.1.3~d)pyr.n·111 0 32 uglkg 2 SE 10 
m.ldrln 0 32 uglkg 2.8E JO 
Arsenic I 3.S mglkg 3.1E 08 
I ..... d I 473 mglkg 4.2E-06 

SUMMARY CANCER RISK 
11' Carcinogenic PAH con,"entrBlions are adjuMoo by Ibeir re..pe.1ive I",idly <quivrueol f •• 'tot1< (USEPA. 1995). 

21 USEPA Region IV guidonce specifies absorption fuctors of l'l for organi<" and 0.1 'l for inorgaoics (November 1995). 

III Cokulaled nom oral CSF •. 

Harding laWSOD Associates 

Ss\6avg.~. 

115199 

.... 

) ) 

ORAJ. 

CSF 
(mg.1<g-dayf' 

7.3E+00 

7.3E+00 

7.3E+00 

7.3E+00 

2.0E-02 

7.3E+00 

7.3E+00 

7.3E+00 

1.6E+01 

I.SE+OO 

ND 

CANCIiR DERMAl. INfAKIi D.:RMAI, CANCIiR T~YfAL 

RISK ABSIII DERMAL CSFlll RISK CANCER 
INGESTION (ml.1<g-daI] (mclkg-dayf' DERMAL RISK 

2.3E-09 0.01 6.2E·1J 8.0E+00 4.9E-JO 2.7E-09 

2.4E-08 0.01 6.5E- JO 8.0E+00 S.2E-09 2.9E-08 

2.6E-09 0.01 72E-1l 8.0E+00 5.8E-1O 3.2E-09 
2.SE-JO 0.01 6.9E-12 8.0E+00 S.SE-II 3.IE-IO 

UE-IJ 0.01 L7E·1O 4.OE·02 6.8E-12 2.4E-1l 

2.5E-II 0.01 6.9E-13 iI.OE+OO S.5E-12 3.IE-JI 
J.5E-08 O.ot 42E·IO 1.0E+01 8.SE-09 2.4E-08 
2.IE-09 O.oJ 5_6E·1I 8.0E+00 4.SE-tu 2.5E-09 

4.SE·09 0.01 5.6E-1I 3.1E+01 L8E-09 6.3E-09 

S.llE-08 OJlOI 6.7E-IO 1.5£+00 I.OE-09 S.IE-08 

0.001 8.1E-08 NO 

lE·07 2E·08 lE·07 

) 



TAIlI.E ,(iAS· 
) 

HlRECT CONTACT \\11'11 ANIl INCIJ)ENTAL IN(;ESTION OF 51 'RM("F SoIl, (CENTRAl. TFNIlF;>;("YI 
AIllJl:r TRESPASSER 
NAS WUlllNG FlEU) 
MII.TON, Fl.ORIDA 
SITE 16 

NONCARCINOGENIC EFFECTS 

INORGANIC OR Sill!. UNITS INTAKE 
COMPOUND ORGANIC CI)N{'F.NTRATI(IN IN(;ESTION 

110 (mg/kz .... y) 

B.nzo(n)anthra«n. ° 350 ug/kg 3,IE·OB 
B.nzo(a)pyron. 0 370 ug/kg 3,3E-OS 
B.nzo(b)nuonmth.n. 0 410 ug/kg HiE-OB 
Bfnzo(k)nuomnlh.n. 0 390 ug/kg J 4E·OS 
Carbazo'. () '17 ug/kg 8,5E-Q9 

Chry •• n. 0 390 "gikg 3.4E·OB 
IlIb.nz(Il,h)anthmetn. 0 240 ug/kg 2IE·OS 
Indono(I.2,3-cd)pyr.n. () 320 "g/kg 2,SE-OS 

J)'.ldrln 0 32 ug/kg 2,8E·09 
Aluminum I 11300 "'g!kg LOE-OJ 
An.llk I 3.K "'g!kg 3 3E-07 
CQdmlum I 2.1 mg/kg I BE·07 
Iron I B900 mglkg l.2E-OJ 
t ... d I 473 mg'1<g 4,2E-IIS 
ManJllln .... I 296 mglk&. 2,6E-QS 

SUMMARY IIAZARJ> INI>EX 
[II USEPA Region IV guidon,.., spcdfics nh<"'l'lion r.,1ors of 1'l for nrgnn;,,,, nnd () l'l for inorganic .. (Novemocr 1995), 

121 Cakulated from oral RIDs, 

Hwing LawsOQ Associates 
Ssl6avg. xis 
115199 

ORAl, IIAZAR\) DERMAl. INTAKE DERMAl, IIAZARD lUrA)' 

RID QUffl'II!NT ARSIII DERMAl, RID III QUOTIENT IIAZARD 
(mg/kz .... ') INGKSTION (mg/kz-cby) (ml/kz-cby) DERMAL QIJffl'IENT 

ND 0.01 6,2E-09 ND 
ND 0.01 6,5E·09 ND 
ND 001 7,2E-Q9 Nt) 

ND om 6,9E-09 ND 
NIJ 0.0' 1.7E-V9 Nt) 
Nt) 0,01 6,9E-Q9 NI) 
NIJ om 4,2E-Q9 NO 
Nil 0,01 5,6E09 NO 

S.OE·OS 5.6E-Q5 om 5.6E-1O 2.5E~ 2_JE-05 BE-OS 
J.OE+OO LOE-03 OIXII 2.0E-QS 2.0E-01 LOE-I)4 IIE-Q3 
3.0E-04 lIE-OJ II 1101 6,7E-Q9 2.9E-04 2,3E·05 LIE 03 
1.0E-03 I.8E-Q4 0,001 J,7E-09 I.OE~ 3,7E-04 BE.()4 

3.0.:-01 4. 1 E·OJ 01101 2.4E-05 6.0E-03 4.IE03 8.2E-Q) 
NJ) o (KII 8,JE-Q7 NJ) 

4.7E-Ol 5.5E-Q4 0,001 5.2E-Q7 1.9E-03 2.7E-Q4 8.3E-Q4 

0.01 0.005 0.01 

@;" 
"".-' 



DIRECT CONTA<.' wnll ANIl INCII>ENTAL I);(;FBTION OF SI'Rt-,\('F SOIL In:~q RAJ. TENllENCYI 
AIlOU::SCENT TRESPASSER 
NAS WnnlNG rlEl.1l 
MILTON. nORmA 
snE 16 

EXPOSURE PARAMEl"ERS 

PARAMETER SYMBOL 

(,(ING:NTRA110N SOIL CS 
INIOF.s110N RAn: IR 
FRACIlON INGF.STm FI 
M111F.RF.NC1l FACTOR AI' 

AIOF~Sl'F.aFlC SIIRFAC1l ARF'" SA; 

ABSORPTION FRACTION ADS, 

(,(INVERSION FACTOR CF 

CF 

BOilY WFJIO"T DW 

AIOE-SrE!.1F1C BOD\' \\,£WIIT BW, 

F.XPOSIIRF. fREQtJIo:NCY EF 
EXl'OSIIRE (JURA 110N ED 

AI;E-SPF.<1F1C F.XPOSIIRF.I1l.1RA110N ED, 

VALl'1': 

c~mical ~pecific 

~ 

100':l 
0.2 

age ·"JlCcific 

chemica.l·lI~cific 

I.OOE·06 

I.00E-09 

4~ 

age "~cific 

45 
2 

age-"pe..:iti..: 

I'NITS SOllRCE 

dX'mical-spccific 

mg/day lJSEI'A, 1996 

unitJe" lJ.~EI'A. 1995 
mg/em'-<:veOl lJSEI'A, 1992 

em' 

kglmg 

kg/mg 

kg 

kg 

lJSEI'A, 1989 

lJSEI'A, 1995 

Inorganic conven;oo 
()rganic conversion 

IJSEI'A, 1991 

lJSEI'A, 1989 

day.lyear (II IJSEI'A, 1996 
ye.... \JSEI'A, 1992 

yean; Asrumrdon 

AIOFA,'F.WIlTEII SIIRFACE AfI}:A III SA_I· .... !t!1 <m'-yearlkg <HR -Tahl. <:·5 5: lJSErA, 1992 

fJOSE ABSORRF.II PER EVENT D."..... chL'mka'-s~cific 

AVF.RAGINIO 11ME 

CANCER AT 70 

NONCANCER AT 2 

111 Unit. for ell~ure frequcrK')' e.re in e''erU/yeer in the aUcuLltjon of lhe denMlJy A .... orhed dc'i«. 

mg/cm2-evem USEPA. 1992 

yean 

ye .... 

IISEPA, 1991 

lJSEPA, 1992 

121 In e'limllting ,he dtnnall)' IlbtcriJe.d dOlO for chiJ<Rn Ill" 7 through 16. lhe time·\WiBhle(i. b.)t~i8"1. IK'IfTJlftlize.d .urfa~ ame cllro-cd i. 

USErA, 1989. F .. poo,,", "",,"'" H.nd>noIc:RPN600/8-89/04J; M.y 1989. 

USEPA. 1991. Human Heal,h En"llItion Alanut1. SUJ.~mefUl Gui<itnoe: ·SlftndrM {)efault El(rc: .. ttre rtrdon-; OS\\'P.R Dj~dju, 9285.6-0.1. 

USEPA. 1992. Region 6 Momorandum: Cemal Tendeocy and RME F..-poeun! Pa""nclen. 

l!SEPA. 1995. SuppJemercaJ Guidftnco to RAGS: Region 4 8ulJdirw. 8ulletin No.3. N'o'o-ember 1m. 
USEPA. 19%. e. __ "",,"" H.nd>ooI< 19%. 

Hardiag LawlOII Aasocil'" 
S.I6I'., .... 
115199 

) ) 

EQUATIONS 

CANCER RISK = INTAKE (mll/kll-dIlY) II CANCER StOPE FACTOR (mll/kll-day)' 

HAZARD QUOTIENT = INl'AKE (mll/kll-day) I RF..FF..RE1'lCE I>OSE (mlllkll-day) 

INl'AK&n.cUTlON = CS II IRx Flx.!:F 1I EF x £I) 

BW " AT II 365 day.lyr 

INT AKE.n ..... 1AL = AT" 365 day.lyear) It SA"""I 

Where: 
SA .. ,..,! = SUM (S~ II ED, I BW,) 

I>A.- = CS II AF " ABS. " CF 

Note: For nonca .. dnollenk effect., AT = Fl>, 

) 



) 
TARU'; GJ~ 

DIRECt' CONTACt' wnll ANn INCIIlENTAL INGtxnON 0 .. Sl'Rt''\n: SOIl. ((,pn R,\L TENllENCY) 
AI)OI.FBCENT TRF~~PAS!;t:R 
NAS "'lInING FltH) 
/\IU.l·ON. n.ORU)A 
SrI'E 16 

CARCINOGENIC EFFECTS 

INIIR(;i\NI(' OR 5011. l'NITS 

mMPOllNl> ORGi\NIr rON('ENlllAnoN 
I/O 

R.mzo(a)llnlhnt""ne/II 0 3~ nglkg 

Benzo(a)pyrono 0 370 IIR/k~ 

Benzo(b)nuoranl"'no III 0 41 u~lk, 

Benzo(k)nuoranl ...... IIJ 0 3.9 IIRlkl 

Carbaz .... 0 97 Ul1kR 

Chr, ..... III 0 0.39 IIR/k« 

Dil>enz(a.h)llnlhr.c .... III 0 140 IIl/k« 

Indeno(l.2.3-cd)pyr .... /11 0 32 IIglkg 

DI.ldrln 0 32 u«/k« 

Ar .. nk I 3.8 m«lkg 

Lead I 473 rnglkg 

INTAKE ORAl. 
INf;F.snON f'SF 
(mg/kg-do)') (mglkg-do~r' 

1.4E- JO 7.3£+00 
1.4E09 7.3£+00 
1.6E-IO 7.3£+00 
I.SE-II 7.3E+00 
3.8E-10 2.0E-02 
I,SE 12 7.3£+00 
9.4E-IO 7.3E+00 
UE- JO 7.3£+00 
\.3E- JO 1.6E+OI 
I.SE-OS 1.5E+00 
1.9E-06 ND 

SUMMARY CANCER RISK 
/)1 Carcinogenic I'AH concedIatiuns an: adjusted by Ih.-ir re.pecti\', "'.ticily oquivak .. facto,,; (IJSErA, 19'15), 
/21 USEPA Region IV guidance .pecities .boOfJOio .. r'L~"'" of , ... for orglni" and 0 1'1 fur inorganic. (Novemller 19'15), 
/11 C.lcul.led from oral CSF., 

Harding Law.on Auoci .... 
S.'60,.,.xJs 
1/5/99 

,) 

(,ANC'FJI RISK IlERMAL INTAKE DERMAL (,AN('F.R RISK TOTAl. 
INGF,SnON ADS", OFJlhIAL (31'/21 rn';/IJ\IAI. f'ANf1lR 

(mglkg-day) (mglkg-day),' RISK 
I.OE-09 0.01 1.0E-IO 8.0E+00 S.IE-IO I.SE-09 
I.IE-08 0.01 I.IE-09 8.0E+00 S.6E-09 1.9E-OS 
I.2E-09 0.01 1.2E-1O 8.0£+00 9.5E-IO 2.IE-09 
1.1 E- /0 0.01 I.IE-II 8.0E+00 9.0E-11 2.0E-1O 
7.6E·I2 0.01 2.SE-1O 4.0E-02 \.IE· I I 1.9E-1I 
UE-II 0.01 1.1 E-\2 8.0E+00 9.0E-12 2.0E-11 
6.9E-09 0.01 6.9E-IO 8.0E+00 5.6E-09 1.2E-OS 
9.IE·10 0.01 9.3E-1I 8.0E+00 7.4E-JO 1.7E-09 
2.0E-09 0.01 9.3E-11 3.1E+OI 3.0E09 5.0E-09 
2.2E-08 0.001 1.1 E-09 t.5E+oo 1.6E-09 2.4E-08 

0.001 I.4E-07 ND 

4E-08 2E-08 7E-08 

'.>-" " 



DlREC1' CONTACT wn1l AND INCIDENTAl. IN(;FBTION ot· Sl'Rt'An: SOli. «'nHRAI. TENllt:NCY) 
ADOLFBCENT TRF.1iI'ASSER 
NAS WnrnNG FlFl.D 
MILTON. FLORIDA 
SrI'E 16 

NONCARCINOGENIC EFn:crs 

INORGANIC OR Soil. I 'NITS 
COMPOlINll ORGANIC n.N,,.:VTRATIO'l 

110 

&nzo(alanChraceno 0 3~0 ug/kg 
&nzo(a)pyrono 0 370 ug/kg 

&nzo(b)Ruoranlhono () 410 ug/kg 

&nzo(k)Ruoranlho ... 0 390 ug/kg 

Carbazolo 0 97 ug/kg 

Chry ..... 0 390 IIg/kg 

Dlhonz(a.hlanC ............. () 240 IIg/kg 

Indono( 1.2.3-cdlpyrono () 320 lIg/kg 

I)loldrln () J2 IIg/kg 

Aluminum I 113110 mg/kg 

Arfleonic I 3.R mg/kg 

Cadmium I 2.1 mg/kg 

Iron I 13900 mg/kg 

I ... ad I 47J mg/kg 
Manp ..... I 296 mg/kg 

INTAKE 
IN.;t~'110N 

lm~k ... d ... 

4.8E·08 
5.IE-08 
5.6E-08 
5.3E-08 
1.3E-08 
5.3E-08 
3.3E-08 
4.4E-08 
4.4E-09 
I.SE-03 
52E·07 
2.9E-07 
1.9E·03 
6.5E-05 
4. 1 E-05 

SUMMARV I!AZARD INI)EX 

III USErA Region IV guid"""" ,,,,,<if ... , ."""']'Iion f,,'Uln of 1% fOf <><ganic. and 0.1 ':! f", inOf'ganic8 (Novemher 1995) 
121 Calculated from onol Rfll •. 

Harding Law."" Aaaoci.tes 
SlI60v,.x11 
115/99 

,) ) 

ORAL 1IA7.ARIl IlERl\IAI. INTAKE IlJ!Rl\W. IIAZARD TOTAl. 
Rro QlIOTI~T ASS (II IlERMAI. Rrolll Q\JOTI~ 1IA7.ARIJ 

Imol~d ... 1 INGESTION Imolto·d .. 1 (mllq.d'J) DF..Rr.1AI. QUOTIENT 

ND 0.01 3.5E·08 ND 

ND 0.01 3.7E-08 ND 

ND 0.01 4. 1 E-08 ND 

ND 0.01 3.9E-08 ND 

ND 0.01 9.8E-09 ND 

ND 0.01 3.9E-08 ND 

NI) 0.01 2.4E-08 ND 

ND 0.01 3.2E-08 NI) 

5.0E-05 8.8E-05 0.01 3.2E-09 2.SE-05 1.3E-04 2.2E·04 
I.OE+OO 1.5E03 0.001 \'IE-04 1.0E-01 57E·04 2. I E·03 
3.0Ff04 \'7E-03 0.001 3.8E-08 2.9E-04 \.3E-04 \.9E-03 
1.0E-03 2.9E-04 0.001 2.1E-08 I.OFf05 2.IE-03 2.4E03 
3.0FfOI 6.3E-03 0.001 1.4E-04 6.OFf03 2.3E-02 3.0E-02 

ND 0.001 4.8E-06 NI) 

4.1&0'1 8.6E-04 0.001 3.0E-06 1.9E-03 1.6E-03 2.4E-03 
0.01 0.03 0.04 

) 



) 
TAR I.E 0::-31 

U1RECT CONTACT WIl'II ANI) INCII>ENTAI. INGESTION OF st'RFACF SOli. (l'ENntAI. TEI\1IENCY) 
AI)VLT RESII>ENT 
NAS ~~'IIIl'ING FIEU) 
MILTON, F1,ORUIA 
SIl'E 16 

EXrosL'RE PARAMETERS 

PARAlltElllR SYMBOL VALliE lINlTS SOlIRCF. 

(UNCINfRA TlON !lOlL CS chl!micnl'JIOf'C(-ific chcmil."tll-Apecific 
INGL'CTION RAtE IR :10 mg/day USEPA,I996 

nA(lION INGfSTW FI HXI91 unitlC58 USEPA,I995 

ADlI[R[NCI: rACTOR AF 0.1 mg/cml-eved llSEPA. 1991 

ABSORPTION rRACTION ABS. chemil'1ll-lIpedfic unitle88 USEPA,I995 

SURrACI: ARU EXI'OSID SA 5,(0) em' USEPA.I991 

OO/It ABSORRID P[R [VD<T DA ...... chemic-aI''''flC(-ific mgfcm1.evem USEPA.I991 

IUNVtRSlON 'ACTOR CF 1.001EO'l kg/ug Organic con\,(' • ."ion 

CONV[RSION rACTOR CF I IXIE<K> kg/mg Inorganic conven;ion 

BOO" W[lGIlT BW 70 \;g USEPA.I991 

f.XPOSUJU rR[,Qllm<-'l' EF 3.'\() dayo/year III USEPA.I991 

fXf'O."n1a£ »UItA. nON ED 7 y ..... USEPA.I992 

,,\'tRAGING TlM[ 

CAN('tlt AT 70 yeoJlI llSEPA. J99J 

NONCANC[R AT 7 yean USEPA,I992 

USEPA. 1991. Human Health E",,] ... tion Man ..... Sul'Pleme .... 1 Guidance: °Slandard Dcfnult E'P""w-e Facto,.."; 

OSWER Dir«,th'e 928S.Ml3. 

llSEPA, 1992. Regi0ll6 Memorandum: CermU Tendene) and RME E'p<"'ure Pnramcl< .... 

USEPA, I99S. S"I'PlemerDI Guidance to RAGS: 

USEPA, 1996. E"I""'ure Factoro Handho"k, 19% 

Harding Lawson Auocisteo 
s.,lli11vg .... 
IIS/99 

Regioo IV, Human Hl"flh.h Ri!'t... A~sl.",f;c:.ment Bulletin No 3. 

) 

EQtJATIONS 

CANCER RISK = INTAKE (mg/kg-day) x CANCER SLOW. FACTOR ("'K/kK-dayr' 

HAZARI) QUOTIENT = INTAKE (mg/kg-day) 1 REFERENCE I)OSE (mglk&-day) 

INTAKFflNCF.'lTION = CSxIR.xFlxCFxEFxED 

OW X AT X 365 days/yr 

INTAKE-ufDIAL = DA ...... X SA X EF X ED 

OW X AT" 365 days/yr 

Where: 
:.,: 

{.</$. 

DA ...... = CS x AF X ABSd " CF .... ~'. 

Note: For noncar<"in"llenic effed~, AT = EJ)o 



TAIILE (;, 37 
mRECT CONTACT WITII AM) INnnE:'IITAL INGESTION OF SnnA("E SOIl. WE" mAl. n::-;m:'I("y) 
Anl'!.T RESIIlF:NT 
NAS WmTlNG FrEin 
MII.TON, FLORU)A 
SITE 16 

CARCINOGENIC EfFE:Cl'S 

INOR(;ANlC" OR Sill I. 1'~ITS IN1AKE 

C()~ tl'0I 'NIl OR(lAl'llC ('ON( .. r< rRA 111'''' INllt~~110N 

1/0 1m Iko-dA" 

n."zo(a,anthrocon. III 0 35 IIg/kg 2.4E09 
n.nz,,(a'pyronf 0 370 IIg/kg 2.5E-OS 
O.nzo(h ,nlloranttrfn. III 0 41 IIg/kg 2 8E·09 
Ofnzo(kJnuoranttr.". III 0 3.9 IIg/kg 2.7E-1O 
("amOlol. 0 97 ug/kg 6.6E·09 

Chrys.n·1I1 0 0.39 IIg/kg 2.7E-11 
llihfnz(o.h,anthro<fn. 1 I) 0 240 ug/kg 1.6E·08 

l"d.noU .2.3""d)pyro"f \I 1 0 32 ug/kg 2.2E·09 

moldrl" 0 32 ug/kg 2.2E·09 
An~nic I 3.H mg/kg 2.6E-07 
IAOd I 473 mg/kg 3.2E·05 

SUMMARY CANCER RISK 
It} Carcinogenic PAll (;oocetfrRtiom are adj\L<I;tcd hy their H·"pe<.1iV(" to,j~it) cqui\"l\lerd radon (USEPA, 19Q5) 

121 USEPA Region IV guidance 'pe<-ifoeo ahi<."l'Iion f.e ..... of 1 ~ fro< '>fgsni," .nd 0.1 % f,o< in'o<gsnic. (No\'emher I Q<j~) 

131 Calculated from om! CSF •. 

Harding la"~011 Associates 
SO\61\'8· ... 
115/99 

) 

ORAl. CANCF.RRISk IlF.RJlW, INTAkE IlF.RJltAL CANCER RISK TOTfd, 

('SF IN(lESll()N A8S III IlF.RMfd, C:SF III llF.RJItAJ, t'ANf11Jt 
(mllkg-dAyr' (mllkj!-doy) (mllkt-d .. ,r' RISK 

7.3E+00 I.SE-OS 0.01 4.8E-1O S.OE+oo 3.SE-09 2.IE-OS 
7.3E+00 1.9E·07 0.01 5.1 E-09 8.0E+00 4.IE-08 2.3E-07 
7.3E+00 2.IE-OS 0.01 5.6E-1O S.OE+OO 4.5E-09 2.5E-OS 
7.3E+OO 2.0E-09 0.01 5.3E-11 8.0E+ 00 4.3E-10 2.4E-09 
2.0E-02 1.3E-1O 0.01 1.3E-09 4.0E-02 5.3E-II 1.9E-to 

7.3E+00 2.0E-IO 0.01 53E-12 8.0E+00 4.3E-11 2.4E-IO 
7.3E+00 1.2E-07 0.01 3.3E-09 8.0E+00 2.6E-08 I.5E-07 
7.3E+00 1.6E-08 0.01 4.4E-IO S.OE+oo 3.5E-09 2.0E-08 
1.6E+01 3.5E-08 0.01 4.4E· to 3.2E+OI I.4E-OS 4.9E-08 
1.5E+00 3.9E-07 0.001 5.2E-09 1.5E+00 7.SE-09 4.0E-07 

ND 0.001 6.5E-07 ND 

8£-07 1£.07 9&-07 

) ) 



) 
TAIII.E Gy1 

U1RECT CONTA~" WITII ANiI INCRlENTAL INGESTION OF S\'RFM'F SOIL «( r,TRAL TFMIFNCY) 
AllliLT RESIDENT 
NAS WIIIHNG flf:UI 
MlnON, .-1.0RIIlA 
SITf: 16 

NONCARCINOGENIC EFFE~''S 

INORGANIC OR SOli. l1NITS INTAKE 

C'OMI'O\JNl) ORGANIC (1)NC1-:NTRA 11 ON IN(a:.-.,nON 

110 Im2ik ... d." 

8.nzo(a)anthracon. 0 350 ug/kg 2.4E07 
n.nzo(a)pyr.nf 0 370 ug/kg 2.5E-07 
8.nzo(h ,"uoranthfn. 0 410 lIg/kg 2.SE-07 
n.nzo(k)nuoranthfn. 0 390 ltg/kg 2.7E-07 
Camaznl. 0 97 ltg/kg 6.6E-OS 
Chry •• n. 0 390 ug/kg 2.7E-07 
Uih.nz(o.h)onlhracrno 0 240 lIg/kg 1.6E-07 
Indono( I ,2,3...,d)pyr.nf 0 320 ug/kg 22E-07 
Uloldrln 0 32 ug/kg 2.2E-08 
Af .. nlnum 1 11300 mg/kg 7.7E·03 
Ar ... nic I 3.11 mg/kg 2.6E·06 
Co .... iurn 1 2.1 mg/kg 1.4E-06 
fron I I,WOO mg/kg 9.5E-03 
( .... d I 473 mg/kg 3.2E-04 
MIUIpII<Se I 296 m£/k£ 2.0E-04 

SUMMARY HAZARD INDEX 
III USEPA Region IV guidonce specifieo allSOfJ1Iion (acto", o( 191' (or- or-gnnie, nnd 0, 1 'If (," im"gnnico (November. 1995). 

III Calculated from ontI RID,. 

Hanling LaWSDO Anne;''''' 
So Hievg.:ds 
1/5/99 

ORAL IIAZARD IlERMAI. INTAKE IlERr-W. IIAZARD TOTAl. 

RRl Qll()TIENT ABS III IlERMAI. RRllll QUOTI~;NT IIAZARD 
Im2ik .. da," INGESTION (ml!ke--day) (ml!ke--day, DERMAl. QUOTIENT 

NO 0.01 HE-08 NO 
NO 0.01 5 IE-08 ND 
NO 0.01 5.6E-08 ND 
NO 0.01 5.3E-OS ND 
NO 0.01 I.3E-OS ND 
ND 0.01 DE-OS ND 
NO 0.01 3.3E-08 ND 
NO 0.01 4.4E-OS ND 

5.0E-05 4.4E-04 .0.01 4.4E-09 2.5E-05 1.8E·04 61E·04 
1.0E+00 7.7E-OJ 0.001 I.5E·04 2.0E-01 7.7E-04 8.SE-OJ 
3.0E-04 S.7E-03 0.001 52E-08 2.9E-04 1.8E-04 8.9E·03 
1.0E·03 I.4E-03 0.001 2.9E-08 I.OE-05 2.9E,03 4.3E·03 
3.0E-01 3.2E'()2 0.001 19E-04 6.0E-03 3.2E·02 6.3E-02 

NO 0.001 6.5E·~6 ND 
4.7E-02 4.3E'()3 0.001 4.IE'()6 1.9E'()3 2.IE-03 6.4E'()3 

0.05 0.04 0.09 



TARI.E G 38 

DIRECt' CONTAel' WFlll ANII INCIIlENTAI. INGF~""U>N ot' Sl'RFM'F SOIL (l'E/I;'1 RAI. TENIIENCy) 
CIIII.l1 RF.sIDEN1' 
NAS WnrnNG FInD 
MILTON, .... ORIDA 
snEI6 

EXPOSURE PARAMETERS 

PAlWlfElER SYMBOL VALI'E I<NITS SOURCE 

eONf'lNfRA nON son. CS chemical'''JX'cific cht'mit:al-,;pccific 

lNGJ.SnoN RA Tt IR lno mg/dly IlSErA, 19'>5 

JllArnON 1NG[.1TfJ) H HHI' unitJcsl IlSEI'II, 1995 

ADf'r:RLNrf UCTOR AF 0.2 mglcm1-e\'eol IISEI'A, 1995 

AO[-SPU'UlC sttRfAC'[ AIttA SII age-II:JlCcific em' USEI'll, 1989 

oU9ORnlON f1t.\C110N IIRS chemical-"JlCcific unitlcu USEI'll, 1995 
roMTJtSION f,4,(70R CF I (HIE 06 kg/mg Inorganic con\'en;ion 

roMTRSION ,,,('TOR CF 1 mF (1'1 ig/ug Organic (onw,-,;jnn 

IIOD\' WflGln IlW " kg IJSU'II,I<NI 

AG[-SPJ.c:'1J1C BODY W[ltalT RW age'''r--'dfic kg USI'I'II, 1QRQ 

DI'OSllQ tV,QtI[NM' '£I' \'iI) d3)s!year III USEI'll, 1<N\ 

r.xrostu. Dt'ItAnON En 2 yea~ USEI'll, 19'>5 

AGE .... P[(1J1(" nmSl'llf. PtlRAnON En age -,.pccifit· yea" Assumpli(lO 

SA~I'''' 7M em 
, 

year/kg 115101'11, 1991 "G[·WriGlITlD 5tTRfA("[ A ... .A 111 

(lOst AB.'fORBf..n' .... El"J:.NT !lA.- che-mical Rpt" •• :ifi\: mg:cm1-eve .. liSEI'll, 1QQ2 

A\'ERAGfNG 11ME 

CANn:JI liT 70 yean USEI'll, 1QQ1 

NOI'i('AI«'I:JI AT 2 yean lJSEI'A, 1995 

It) Air Force meterological dlta summary (or Eglin AFB (clO8e rrnximity to t\liitonl ~.tel\ thallhcre ill 0.01 inchell of rain for 

110 dayl per year, Exposure frequency UtlUJJlel half of the rainy day. "'qui .. ind(H~ restriction, 

121 In estimating the dennaUy .""orhcd d_ for ebi1dr<n 1ge I through 6, the tin>.' weighted, hodyweigla nOf1ll1liled RUffoee arel e'J'O'Cd i. 

ealcullted from ..... face lrel, exposure duntiOll, .... bOOy weigla for eleh of ~ age peri,,.j., Ige 1 through 6, per liSEI'll, 1992 

IJSEPA, 1989, F.l<pot ... Fa",," lI.ndoook;EPNlIOOf8-89'04J, May 1989, 

l'SEPA. 1991. HUlNlln IIlMhh F.",ah.tion Memlli. SurplemerQJ Gujdlncc: ".!brKMrd Ik("mh Etrnllttn: rRd(ln~: OS\\'ER {)iredh'e 92R5 6 0'. 

USEPA.. 1995. SuprkmerMJ Ouilhna!llo RAGS: Region IV. Umnan Ifeehh Ri.k h'-.lImen( Rullelin No.3. 

USEPA. 1996, s."",_ Fa,."" Hand>ook; 1996, 

HanIiDc Laws.,.. Associates 
S.I6avg,JtIa 
115/99 

) ) 

EQUATIONS 

CANCF.R RISK = INTAKE (mll/kll·day)" CANCER SLOPE FACTOR (mll/kl!.day~1 

HAZARD QUOTIENT = INTAK .. : (mll/kl!-day) I REFERF]IICE DOSE (mal kit-day) 

INTAKFr"""'lITION = CS X IR II Fl X CF xEF X ED 
RW x AT" J6S dayslyr 

INTAKFrPFJt\'AI, = (I)A.w.." EF I AT" 365 dayslyear)" SA.., .. , 

Where. 
SA ...... , = SUM (SA" Fj) I RW) 

1)1\.- = CS" AF " ARS " CF 

Note: For noncardnollenk erroch, AT = ED. 

) 



DIRECT CON1'ACf wml AND INCIDENTAL IN(;F'snON (W Sl'Rt',\CF SOli. «'ENTRAI. TENIlEN(,Y) 
CIIIU) RESIIlENT 
NAS Wllrl'lNG FlEI.D 
1\In..1'ON. FI.ORIDA 
SITE 16 

CA,RCINO(;f;NIC F.FFEC1'S 

INOR(;ANlf' OR 5011 I 'NITS 

('(IMPOliNn ORGANIC' CONCENTRATION 
1/0 

BenzoC.)anl hr • .,. ... (II 0 3~ ug/kg 
8enzoC.)pyr .... () 370 ug/kg 

8enzo(b)nlloranlhono (II 0 41 ug/kg 

Benzo(k)nuoranlhono (II () 3.9 ug/kJ! 

Carbazolo 0 n u{(/kg 

Chry ..... 111 0 0 .. \9 ug/kg 

Dibonz(a.h).nlhrao .... 111 0 240 IIg/kg 

Indono(l.2.3-<:d)pyr .... III 0 32 ug/kg 

Dioidrin () 32 ug/k!', 

Ar .. ni< I J.R mg/kg 

lA.d I 473 mg/kg 

INTAKE ORAl-
INC;.~~TION CSF 

(m",k .. da.' (mg/kt-dayr' 

6.4E09 7.3E+00 

6.gE-OS 7.3E+00 

7.5E-09 7.3E+00 

7.IE-to 7.3E+00 

I.RE08 2.0E-01 

7.IEII 7.3E+00 

44E08 7.3E+00 

5.8E09 7.3E+00 

5.8E·09 1.6t:+OI 

69E-07 I.~t:~ 00 

8.6E05 ND 

SUMMARY CANCER RISK 
III Can;inogcnic PAH concemrations.lJt' adjusted hy thei.r rt'~pecti\'c lox.i .... ily equkalcnl. fat"1ON (lISEPA, 19'15) 
12IlJSF.PA Region IV guidance lpedfiell. .~oqt.ion (acton of 1"1 fnr organics and 0.11 (rtf inorganicfI (Nuvcmhcr IQ<}.~). 

111 ("aleul.ted from oral (,SFI. 

HarditI@ laWI"" Anociale' 
SoI6avg.w 
115199 

C'ANCF.R RISK Ilf'RMAI- INTAKE nf.Rl\w. (,ANCER RISK TOTAl. 
INGESTION ADS III IlF.RMAJ. ('SF 121 IIf.R1\fAJ. I "ANI v.R 

. lmg/kt-dIY) (mg/kt-dayr' RISK 

4.7E-OS 0.01 7.3E·to 8.0E+00 5.9E-09 5.3E-08 
4.9E-07 0.01 7.SE-09 8.01':+00 6.2E-OS 5.6E-07 
5.SE-08 0.01 86E-to 8.01':+00 6.9E-09 6.2E-OS 
S.2E-09 0.01 S.2E-II 8.0E+00 6.5E-to 5.9E-09 
3.SE-1O 0.01 2.0E-09 4.OFr01 S.IE-II 4.4E-IO 
S.2E· to 0.01 8.2E·l2 8.0E+00 6.5E-II S.9E-IO 
3.2E-07 0.01 5.0E-09 8.01':+00 4.0E-OS 3.6E-07 
4.3E-08 0.01 6.7E 10 8.0E+00 HE 09 4.8E-OS 
9.4E-08 0.01 6.7E-/O 3.1E+OI 2.IE08 1.2E-07 
1.0E·06 0.001 8.0E-09 I.~+OO 1.2E-OS l.IE-06 

0.001 9.9E-07 ND 

2E-06 211,.1)7 2E-06 

.;'.:;i 



TABUo; 6-.3~ 

DIRF:(T CONTACr Wnll ANI) INCIJ>ENTAL INGt:<;1'I0N Of' Sl'RL\(,E SOIL (CENTRAL TENDENCY) 
CIIILD RF.sIDENT 
NAS WllfflNG FIELD 
MU;roN, fLORIDA 
SrI'EI6 

NONCARCINOGENIC EFFECTS 

INIlR(;ANlC OR SOIL I 'NITS 

CO~WOllNI) IIR(;ANlC' CON(l'.NTRA TI ON 

I/O 

a..nzo(a)anlhra ...... 0 3~0 ug/kg 

a..nzo(a)p'r .... 0 370 ug/kg 
a..nzo(b)ftu ..... nlho ... 0 410 ug/kg 
a..nzolk)ftu ..... nlho ... 0 390 ug/kg 

Carbazole 0 97 ug/kg 
Chr, ..... 0 390 ug/kg 

DiIKonz(a,h)anlhra ...... 0 240 ug/kg 
Indeno(I.2,3-<:d)pyr .... 0 320 ug/kg 

Dieldrin 0 32 ug/kg 

Aluminum I 11300 mg/kg 

Ar .. nl< I 3.8 mg/kg 

Cadmium I 2.1 mg/kg 

Iron I 13900 mg/kg 

I .. ad I 473 mg/kg 
Mangano .. I 296 mg/kg 

INTAKE 

IN(;K~110N 

(mg/ke-day) 

2.2E-06 
2.4E06 
2.6E-06 
2.SE-06 
6.2E-07 
2.SE-06 
I.SE-06 
2.0E-06 
2.0E-07 
7.2E-02 
24E-OS 
J.3E-05 
8.9E-02 
3.0E-03 
J.9E-03 

SUlIIl\lARY IlAZARD INOEX 

. III USEPA Region IV guidance .pecif .. s abs,lfT'tioo facton of l':i for organic. aOO 0 I':!- for inorganic. (Novemher 19'15). 

121 calculated rrom oral Rm •. 

HardiJ>c I..awlon.Anociltel 
SsI600vg.da 
115199 

') ) 

ORAl. HAZARD IltllMAI, INTAKE DERMAl. HAZARI! TOTAl, 

RRI QI10TIENT AilS 111 IlERMAI, RRllll QUOTIENT HA1.ARD 
(mg/ke-daJ'l INGESnON (mg/kl-d ... ) (mg/b-d .. , IJ£RJ\fAL OIJOnRNT 

NO 0.01 2.6E-07 NO 

NO 0.01 2.7E-07 NO 

NO 0.01 3.0E-07 NO 

NO 0.01 2.9E-07 NO 

ND 0.01 7.IE-08 NO 

NO 0.01 2.9E-07 NO 

NO 0.01 1.8E-07 ND 

ND 0.01 2.4E-07 NO 

5.0FA)5 4.1E-03 0.01 2.4E-08 1.5E-05 9.4E-04 S.OE-03 
I.OE+OO 7.2E-02 0001 83E-04 l.OE-OI 4.2E-03 7.6E-02 
3.0E-04 8.1E-02 0.001 28E-07 l.9E-04 9.6E04 8.2E-02 
I.OE-OJ J.3E-02 0.001 15E-07 1.0Fr05 UE-02 2.9E-02 
3.0FrOI 3.0E-OI 0.001 1.0E-03 6.0FrOJ 1.7E-01 4.7E-01 

NO 0.001 3.5E-OS ND 

4.7E-02 4.0E-02 0.001 2.2E-OS t.9E-OJ I.IE-02 S.2E-02 
0.51 0.10 0.71 

) 



TAIILE. G '31 
IIIREL1' CONTACT WITII ANI) INClIJF:NTAL INGF:STION OF Sl'RFAl'F SOIL (CENTRAl. TFNIlFN('\) 
OCCUrATIONAL WORKER 
NAS WIIITING FIELD 
MILTON, FLORIDA 
SITE Hi 

EXrosURE rARAME1T.RS 

PARAMETER SYMBOL VALlJJ! UNITS !lOUR(1! 

('()NCINTIIA TlON !IOI L CS cbemicaJ-~pecific chemical-,;pecific 

INGVlTIONIIA J[ IR SO mg/day USEPA,I996 

fltACOONll'ICVlTW FI IOO~ tmitJesl A81umption 

ADlIDlf:Nn: '"crOll AF 0.2 mgfcm]-eved USEPA,I992 

U!IOIII'TION fltACTlON ABS cbemice..l-s{lecific tmitJe.u A •• umption 

SUIt' "n: UF..\ ElIPOSW SA 2.000 em' USEPA,I996 

II08E U!IOUW PDt r:v1NT DA~ .. cbemicai-Apecific mg/cm! -everC USEPA.I995 

COIIVIJtlIION ,,,crOll CF I.IXlE.o<I kg/ug <)rganic conversion 

COHVlIIJlION 'AcrOR CF UlOE4l6 kg/ms Inorgaruc convenion 

aoDYWDGlIT BW 711 kg USEPA.I991 

l:XPOSl'U fRtQUENCY EF 2S0 day./ycar (II USEPA.I992 

EXPOSURE DUllATlON ED 9 yean USEPA. 1992 

",'[RAGING TIME 

CANCDI AT 7n years USEPA.I991 

_CANCER AT 9 y<an USEPA 1992 

(II Unit. for e""",1Ife frequency or< new/year in the coIculatilm of the dennally aho,orhed d"" •. 

USEPA,I991. Human H<a/th E''8ltaltioo Man ..... Suppleme ..... Guidan«: "Standard Dcfauh Expooure Fact.".."; 

USEPA,I992. Region 6 MemOf1llldum: CetUld Tendency and RME E""",ure Pal~melc" 

USEPA. 1995. Suppleme ..... Guidance 10 RAGS: Region IV. HlD11ftn IlcaJth Risk M«"mert Bulletin No 

USEPA. 1996. Expooure Fac\on Handbook. 1996. 

Hanling LaWlOll Assoc .... 

SsI60vg.:d. 
115199 

3. 

'. ") ) 

EQUATIONS 

CANCER RISK = INTAKE (mK/kK-day) x CANCER SLOI'E FACTOR (ml/q-dlly),1 

IIAZARI> QUOTIENT = INTAKE (mK/kl\-dIlY) I REFERENCE I>OSE (m&ikl-day) 

INTAKE,NGl.9flON = CSx.JRxFlxCFxEFx£I> 
DW X AT X 365 dlly8lyr 

INTAKE."IJIMAL = DA.. ... xSAxEFxED 

DW X AT X 365 days/yr 

Where: 

I>A ..... = CS X AFT< ADS X CF 

Note: For Doncarcin~enk efTeds, AT = EI> 



IlIREer CONTACT \\'11'11 AI'<11 INCIIIENTAL IN(;ESTION OF SIRFAI'F Soli. WFN mAL n·\;IIF\;I'\) 
OCCl!rAnONAL \\'ORK£R 
NAS WIIHIN(; flEU) 
MII.TON, fU)ROIA 
SUE 16 

CARCINOGENIC EfFECTS 

INORGANIC OR !i01l. ,',;ITS INT.KF. 

('Olltl'(lllND ORGMIIf' (,(IN(1':NTRA TlON INGf.9T10N 

I/O (n1l:~-<I'J) 

Htlllo(a)anthrannolll 0 35 ug/kg 22E09 
H.nzo(a)pyr.no 0 370 ug/kg 23E·OS 
H.nzo(b)n""ranthonolll 0 41 IOg/kg 2.6E-09 
n.nzo(k)nuoranthonelll 0 3.9 ug/kg 2.SE-10 
Carbazol. 0 97 Ilg/kg 6.IE-09 
lltry •• n·111 0 0.39 Ilg/kg 2.SE-II 
lIih.nz(a.h)anthraconolll 0 240 Ilg/kg I.SE-OS 
Indono( I ,2.3-cd)pyr.n. I J I 0 32 ug/kg 2.0E-09 
UI.ldrln 0 32 ug/kg 2.0E-09 
Ar •• nlc I 3.11 rng/kg 2AE-07 
I~d I 473 rng/kg 3.0E-OS 

SUMMARY CANCER RISK 
'IJ Carcinogenic PAH conctmmtioR!' ar-e adjlLc;ted hy th~ir ,.e~pccti\C to.'ticit) equivnlcnt fnch'lf'!l. (USEPA, 1995). 

111 USEPA Rt"giOD IV guidance spe('ifie~ nhsoorption fadO'r1' of 11 fo'r (lfgnnic!I Rnd 0 11 f<n" in(\'fgnrucFo (Novemhcr 1 QQoCj) 

3] Calculated [rom oral CSF •. 

Harding La,,~oD Alloc;"1« 

SOlfavg .... 

IISf99 

) 

OR .. L 

('SF 

(R1I:~-d.yr' 

7.3EtOO 

7.31':tOO 

7.3EtOO 

7.3Etoo 

1.0E-m 

7.3EtOO 

7.3EtOO 

7.3E+00 

l.6EtOI 

1.5I':too 

NIJ 

) 

(,ANCF.R RISK DF.RJ\lAL INTAKIl IJERMAL CANa!RRISK TUTAI. 

INGESTIUN AB9 111 IIF.RMAL ('SF III DERMAL (·ANCF.R 

(R1I:~""JJ (R1I:~"",r' RISK 

1.6E-OS 0.01 I.SE·IO 8.0EtOO IAE-09 1.1E-OS 
L1E-01 0.01 1.9E-09 8.0E+00 I.SE-OS I.SE-01 
\.9E-OS 0.01 2.IE-IO 8.0E+00 1.1E-09 2.0E-OS 
I.SE-09 0.01 2.0EII 1I.0EtOO 1.6E-IO 1.9E-09 
1.2E-IO 0.01 4.9E-IO 4.0E-4I1 2.0E-II IAE-IO 
I.SE-IO 0.01 2.0E-12 1I.0Etoo 1.6E·II \.9E-10 
\.1 E-01 0.01 1.2E-09 1I.0E+00 9.1E-09 L2E-07 
I.5E-08 0.01 1.6E-10 II.Ol':too 1.3E-09 1.6E-08 
3.2E-08 0.01 1.6E-IO 3.2EtOI S.2E-09 3.1E-08 
3.6E-01 0.001 1.9E09 I SEt 00 2.9E-09 3.6E-01 

0.001 2AE-01 NI) 

7E~7 4E~8 8E~7 

) 



) 

UlRECT CONTACT WITII AN]) INCIIlENTAL IN(a:STION OF SUU;,\('E SOIL ((,E~TRAl.n:~m:r-;('\) 

OCCl'I'ATIONAI. WORKER 

NAS WIIITING FIf:LI) 

MILTON. FUlRDlA 

srll: 16 

NONCARCINOGENIC EFF'ECTS 

INURGANWOR !kIll. llNITS INT.>,.KY. 

('C1MPlllIND ORGANIC' nlN(v.NTR~llf1N IN(;f.~TI"N 

IiO (_~-d'YI 

8.nzo(lI)anlhracfnf () 350 IIg/kg I.7E-07 
8.nzo(a)pyrenf 0 J70 IIg/kg I.SE-O? 
Uenzo(h )nuoranCho". 0 410 ug/kg 2.0E-07 
80nzo(k)nuoranCho,,0 0 3'10 ug/kg 1.9E07 
Cmuolo 0 97 ug/kg 4.7E-08 
Uuy.o". 0 3'10 ug/kg 1.9E-07 
l)ihenz(a,hllU1thracene 0 240 ug/kg 1.2E-07 
Indono( 1.2.3-.,dIPyrono 0 3~ ug/kg 1.6E·07 
l)jeldrln (I 32 ug/kg 16E08 
AIonnlnum I 11300 mg/kg 55E03 
Ar~t"nir , 3.11 rng/kg 1.9E06 
CadmIum I 2.1 mg/kg I.OE-06 
Iron I 13'100 Illg!kg 6.SE·03 
Load I 473 mg/kg 2.3E04 
Mangantot I 2% m~/k~ I.4E-04 

SUMMARY HAZARI) INI)EX 

III USEPA Region IV guidance 'pecifies .""orrrti'>I1 fact"" of 1 If fo,. negnaic. And II l'l for inocganies (Novemher 1995). 

121 C'akulnloo (rom oral RIDs. 

Hnrdiog \.aw,oo Auociate> 

SOIlI .... g.lds 

IISI99 

ORAl. HAZARD DERMAL INTAKF. !)Y.RMAL HAZARD TOTAl. 

11m QUOTIENT ARS III 11F.RMAI. Rmlll QtHITIENT IIAZARD 

1 .... ~..t .. 1 INGI!STION ("'1111&-<10,) (""I1<I-<IoJ) DI!RJIIAL QUOTIENT 

NI) 0.01 IAE-08 NJ) 

NI) 0.01 1.4E-08 NJ) 

NI) 0.01 1.6E-08 NI) 

Nil 0.01 I.5E-08 Nil 

Nil 0.01 3.8E-09 N() 

N() 0.01 I.SE-08 Nil 

Nil 0.01 9AE-09 Nil 
NI) 0.01 1.3E-08 Nil 

5.0.:-415 3.IE-04 0.01 1.3E-09 2.SE~ S.OE·OS 3.6E-04 
1.0EtOO S.SE-OJ 0.001 44EOS 1.OE~1 2.2E-04 5.?E·03 
J.OE~ 6.2E-03 0.001 I..sE·08 2.9E~ 5.IE-OS 62EOJ 
1.0E-413 I.OE-OJ 0.001 82E·09 I.OF..GS 8.2E-04 1.8E·03 
3.0F.~1 2.3E-02 0.001 5.4E05 6.0F.-413 9.IE·03 3.2E··02 

NI) 0.001 1.9E-06 NI) 

4.7E-4Il 3.IE-03 0,001 1.2E·06 l.9E.m 6. I E-04 3.7E-03 
0.04 0.01 O.OS 

~' 



CONCENTRATION OF VOl's ''''IILE SII()"'ERIN(; 
ADULT RESIDENT 
SITE 16 
MILTON, FLORDIA 

EMPIRICAL CONSTANTS 

CONSTANT 

Liquid-film mass tnmsfer for CO2 

(;as-film mass transfer for water 

Molar gas constant x Temperature 

Reference temperature 

Temperature of shower wat('r 

Viscosity of water at shou'er t(,JIIpl'raiure 

Viscosity of watl'r at rl'fl'rl'ncl' tl'JIIpl'raturl' 

Shower droplet free-faD timl' 

Dropll't diameter 
Flow rate in shower 
Voluml' of shower area 

Air exchange rate 

Time in sho"l'r 

Time at which concentration is being cakutllll'd 

SYMBOL 

KI (CO2) 

Kg (H2O) 

RT 

TI 

T, 

u, 

III 

t, 

d 
FR 
SV 

R 
D, 

t 

VALUE UNIT 

20 emlhr 

3000 emlhr 

0.024 8lm-m'/mole 

293 K 

318 K 

0.6178 ep 

0.65 ep 

\.5 sec 

I mm 
20 IImin 
12 m' 

0.03 . -I mill 

12 min 

t2 min 
Foster, S.A. and Chrostowski. P.c.. 1987. Inhalation Exposures to Volatile Organic Contaminants in the Shnwer. 
USEPA, 1989, Exposure Factors Handbook; EPA/600/8-89/043, May 1989. 

SOURCE 

Calculated 

Calculated 

Assumption 

Calculated 

Calculated 

Assumption 

Foster & Chrostowski, 1987 
Assumption 
Assumption 

Calculated 

USEPA, 1989 

Assumption 

All equations and definitions of terms are presented in the Appendix to this report, Calculation of Air Concentration Using the Shower Model. 

Harding Lawson Associates 
Gwavg.xls 
115/99 

,) ) 



TABLE GYO 

CONCENTRATION OF VOCs WIIILE SHOWERING 
ADULT RESIDENT 
SITE 16 
MILTON, nORDlA 
INTERIM CORRECTIVE MEASURE 

SHOWER CONCENTRATIONS 

COMPOUND C,. 
(U211) 

1.2-nkhlo ....... hane 9.9 

1.2-nkhlo ....... hene (lollll) 9.1 

Remene 180 

Chlorofonn I 

1·richlo ....... bene 5.5 

c •. = Concenlration in groundwaler 

MW = Molecular weight 

H = Henry's Law constant 

kl = Chemical-specific mass-transfer coefficient 

kg == Chemical-specific gas mass·transfer coefficient 

C(Yne) = (SIR) X (e(lUlo) -I) x e(·Rlj 

Harding Lawson Associates 

Gwavg.xls 

1/5/99 

I\IW 
(2/mol) 

99.0 

97.0 

78.0 

120.0 

130.0 

) 

II kl kg K., 1<,.1 Cwd S C(vO<') 
(1IIm-m' /mol) (cm/hr) (cm/hr) (cm/br) (cm/hr) (PRII) (PR/m'·min) (palm') 

0.00098 1.3E+01 1.3E+03 1.1 E~ 01 I.IHOI 2.4E+00 4.IE+00 4.IE+OI 
0.00758 1.3E+01 1.3E+03 I.3E+OI 1.4E+01 2.7E+00 4.SE+00 4.SE+OI 
0.0056 1.5Et 01 1.4E+03 1.4E~ 01 1.5E+01 S.7E+01 9.6E+01 9.6E+02 
0.0037 1.2E+01 I.2E+03 1.1 E+OI 1.2E+01 2.6E .. 01 4.4E-01 4.4E+OO 

0.01 I.2EtOI 1.1 E+03 I.IE+OJ 1.2E+01 J.4E+OO 2.4E+00 2.4E+OI 
KI. = Mass Iransfer coefficient 

K.1 = Temperature correction of mass transfer coefficient 

Cwd = Analyte concentration in water droplet 

S = Release rate of analyte to air 

C(H>c1 = Analyte concentration in bathroom air at time t. 



ARGWING 

TABLE6<f1 

IN(;K"UON OF GROUNIIWATER AS IIRINKIN(; WATER (IINFILTEREII SAI\II'U~'i) (CENTRAL TENIlENCY) 
AIlULT RK"JI)ENT 
SITE 16 
I\11I,TON, FLORJJ)A 

EXI'OSURE rARAI\IETERS 

PARAMETER SYMBOL VALVE UNnS SOVRCE 

CONCENTRATION WATER rw chr.·rni(al-~I~<:ifi1..· ug/liter 

INGESTION RATE IR 1.4 litcrR/day lJSEI'A, 19'12 

CANCER RISK = INTAKE (mK/kg-clay) x CANCER SLOI'E FACTOR (mllka-clay)-I 

RODYWEIGln BW 70 kg IISEI'A, 19'11 IIAZARO QuariENT = INTAKE (mg/kg-clay) / REFERENCE OOSE (mllkl-clay) 

CONVERSION FACTOR CF () 001 mg/ug 

F.xPOSURE FREQUENCY EF \50 dlys/year lJSEPA, 1'192 

EXPOSURE DURATION I'll 7 yelll'S !ISI·.I'A, 19'12 INTAKE = CWlIlRllEFxID:I Cf 
A VERAmNG TIME RW x AT. 365 clayo/year 

CANCER AT 70 yea,,,, !ISEPA, 1'191 

NON CANCER AT 7 years USEI'A, 1991 

IISEI'A, 1991. Human Heahh Evaluation Maooal, SUpplemental Ouidanl.'C: 

·Standard nerluh Ex",,,,ure Flcton'; OSWER Ilirective 92~5 6·()1. Nole. For noncarcinogenic .IT..-I., AT = m. 
lISEPA, 1992. Region 6 Memonndum: CeW1ll Tendencv and RME Expooure Parame"'n. 

Page I 

) ) ) 



TABLE G'il 

INGESTION OF GROUNDWATER AS DRINKIN(; WATER (lJNFI L TERED SAMPLES) (CENTRAL TENDENCY) 
ADULT RESIDENT 
SITE 16 
MILTON, FLORIDA 

CARCINOGENIC EFFECTS 

WATER UNITS INrAKE CANCER SLOPE 

COI\WOUNll CONCENTRATION INGf<~'lTION FACTOR 

(maika-day) (lIIa/klll-day) '-I 

1.2-llIrhlo .... hane 9.9 lJWI.ITER 1.9E·OS 9.IE-02 

I\t>n~ene 180 UWLITER 3.SE·04 2.9E-02 

Chlomroml I l)(;/LlTER 1.9E·06 6.IE-03 

Trirhlo .... hene 5.5 lJG/LITER 1.1 E-05 1.IE-02 

4.4-mn 0.06 lJG/LITER 1.2EO? 3.4E-OI 

hl.(2-Ethylhexyl)phthalat .. 6.9 UG/LITER 1.3E05 I.4E-02 

A ..... nlr 3.3 lJC;II,ITER 6.3E-06 I.5E+OO 

TOTAL CANCER RISK 

Page'\ 

) 

CANCER RISK 

INGK'lTlON 

1. 7E-06 

I.OE-OS 

I.2E-08 

I.2E-07 

3.9E-08 

1.9E-07 

9.SE-06 

2E-OS 



AR<i\\'ING 

TABLE 61/-\ 

INGESTION OF (;ROUNDWATER AS DRINKIN(; WATER (lINFILTERED S,\I\IPLES) (CENTRAL TENDENCY) 
ADULT RESIDENT 
SITE 16 
MILTON, FLORIDA 

NONCARCINOGENIC EFFECTS 

WATER UNITS INI'AKE REFERENCE 

COMPOUND CONCENTRATION INGI-~"'IION nOSE 

(mg/kg-day) (mg/kg-day) 

1.2-nkhlomethane '1.'1 II(;/I.I'IER I <lE04 3.0E .. 01 

1.2-Dkhlometh .. ne '1.1 \I(;/I.ITER I7E04 '1.01'-03 

Rfll17.ene IRCl \}(;/I.II ER J.SE·OJ 3.0l-'r04 

Chlomfoml I \}(;/1.I'I ER I. QE 05 1.01'-02 

TrI<hlometh .. n .. 55 \lWI.I'I ER I I E·04 /i.OFrO) 

hl.(2-Flhylh .. xyl)phlhalal .. 6.'1 \}WI.I'I ER IJE·04 2.0Fr02 

4.4-()()T 0.06 UWI.HER 12E·06 5.01'-04 

Aluminum 4'11 lI(;/UTER 9.4E 03 1.0E+OO 

A ..... nl~ 3.3 \}(;/UTER 6.3E05 3.0E-04 

Barium 53.9 U(;/UIER I.OE-03 7.01·'r02 

CadmIum 2./i U(;/UTER 5.0E05 5.0l-~O4 

lroo 4570 UC;!I.IlER 8.8E-02 3.0FAI 
Maog __ 

188 UWLIlER 3.6E-03 4.71'-02 

TOTAL HAZARD INDEX 
ND = no data available. 

Page I 

) ) 

IIAZARn 

QUOTIENT 

INGF.8T10N 

6.3E-04 

1.9E-02 

I.2E+OI 

1.9E-03 

1.8E·02 

6.6E-03 

2.3E-03 

9.4E-03 

2.IE-01 

I.SE-02 

I.OE-OI 

2.9E-01 

7.7E-02 

12 

) 



TABLE &4';>' 

INGESTION OF GROl.'NIlWATER AS I>RINKING WATER (l'N.1LTFRFII SAI\II'I.FS) (t'Fl'I'TRAL TENIIENc\') 

emu) RESIJ)ENT 

SITE 16 
MItTON, A.ORDIA 

EXPOSURE PARAMETERS 

PARAMETER SYMBOl, VALliE UNITS SOURCE 

CONCEm'RATION WATER cw c~mical"~rcdfic uglliter 

IN(;ESTION RATE IR 07 litcf:"/day llSFPA. 1992 

80DY WEIGlrr 8IV 15 k~ IlSI'I'A.I991 

CHNVERSI()N .'A('TOR CI' o (m mt/ug 

EXPOSURE FREQUENCY IT 1'\0 W)"!\/yC:.lf IISLI'A. 1'l92 

EXPHSURE DURATION Ell 2 y('~~ IISI'I'A,I'l92 

AVERAC;ING TIME 

CANCER AT 711 ),(":3." lISU'A. 1991 

NONCANCER AT 2 ·co ... USEI'A 1'l91 

lISEPA, 1991. HlUllan Health Evalual;\\n ~1ilnwl, S"l'plcrrrnwi ('Uid.UKIC 

"Standard nefauh Expc.~urc Facl<'N·; Os\\TR Oirr'ctive '1~~5 6-0 1 

lJSEPA, 199'2. Re!,itm 6 ~lernor.uxJwn: ('('nl'-'.I1 TerKicn~ and RMF FT~urr- P.tr.trnel~r~. 

Pagel 

CANCER RISK = Im'AKIl (mglkg-day) .CANCIlR SLOPE rA('TOR (mglkg-da,)-\ 

"AZARD QUOTIEm' = 1m' AKIl (mglkg-day) I RIlFIlRENCE D{1S1l (mglkg-day) 

INTAKIl = ('Wx IRaEf xED.xCF 
IIW • AT • 36.~ daY"'yrar 

NoCef for nofKmd~(>IIk' f'fT('(.'('f, A1' :::= F.J). 



CRGWING 

TABLE GL/~ 

IN(;ESTION OF (;ROUNDWATER AS DRINKIN(; WATER (UNFILTERED SAMPLES) (CENTRAL TENDENCY) 
CHILD RESIDENT 
SITE 16 
MILTON, FLORDIA 

CARCINOGENIC EFFECTS 

WATER UNITS INTAK .. : CANCER SI,OPE 
COMPOUNll CONCENTRATION INGF$T\ON FACTOR 

(mR/ka-day) (mil/kg-day)' -I 

1,2-llIchlorethane 9.9 UO/lJTER l.3E-05 9. I E-02 

Henze-De IRO IJO/UTER 2.3E-04 2.9E-02 

Chlomfonn I IJO/UTER 1.3E06 6.IE-03 

Trichlorethene 55 IJO/UTER 7.0E-06 I.1E-02 

4,4-llIlT 0.06 !JO/UTER 7.7E-08 3.4E-OI 

hl.(2-FJhylhexy\)phthalat" 6<) IJO/lJTER 8.8E-06 I.4E-02 

Anoenlc 3.3 UGIUTER 4.2E-06 l.5E+OO 

TOTAL CANCER RISK 

Page I 

) 

CANCER RISK 
INGJ<:.<;T\ON 

1.2E-06 

6.7E-06 

7.8E-09 

7.7E-08 

2.6E-08 

I.2E-07 

6.3E-06 

IE-05 



TABLE C;; lfJ. 

IN(;ESTION OF GROUNDWATER AS DRINKING WATER (tJNFILTERED SAI\IPLES) (CENTRAL TENDENCY) 
CHILD RESIDENT 
SITE 16 
MILTON, nORDIA 

NONCARCINOGENIC EFFECTS 

WATER UNITS INTAKE REFERENCE 

COMPOUNI) CONCFNfRATION INI:I'.<;""ON nOSE 

(m~kg-day) (mil/kg-day) 

1.2-llIchloroKhane 99 UGIUTER 4.4E-04 3.0E-01 

1.2-lIlchloroKhene 9.1 UGIUTER 4.IE-04 9.0E-03 

n .. n7.f'ne ISO UGIUTER S.IE-03 3.0E-04 

Chlomfonn I !JGIUTER 4.5E-OS I.OE-02 

TrichloroKhene S.S UGIUTER 2.SE·04 6.0E-03 

hb(2-Etbylhnyl)phthalnt .. 6.9 UGIUTER 3.IE-04 2.0E-02 

4.4-J)J)T 0.06 UGfUTER 2.7E-06 S.OE-04 

Aluminum 491 UGIUTER 2.2E-02 1.0E+00 

A .... nle 3.3 UG/UTER I.SE-04 3.0E-04 

Barium 53.9 UGIUTER 2.4E-03 7.0E-02 

Cadmium 2.6 UGIUTER 1.2E-04 5.0E-04 

hun 4570 UGIUTER 2.0E-01 3.0E-01 

l\fanlaneoe 188 UGIUTER 8.4E-03 4.7E-02 

TOTAL HAZARD INDEX 

Page I 

IIAZARIl 

QUOTIENT 

INGESTION 

1.5E-03 

4.5E-02 

2.7E+01 

4.5E-03 

4.IE-02 

1.5E-02 

5.411-03 

2.2E-02 

4.9E-01 

3.4E-02 

2.3E-01 

6.8E-01 

1.8E-Ol 

29 



TAlII.~: G'13 

INGESTION OF ANI) nlRECT CONTACT WIT" Sl'IlFAn: WATEIl (I 'F/'I1lAI n:M1EN('Y) 
AI)l!I.T IlEsm.:N'r" WAI)lNG 
SITE 16 

"'III.TON, FI.ORIDA 

EXI'OSUkE PARAI\IE .... :IlS 

PARAMETER 

rONCENTRA TI()N WA 11lR 

INGF.sTION RAn; III 

SIIJIFAf'F. AREA 121 

EVFm FRIlQIIF.NCY 

BOilY WEiGIIT 

.JOSE AIIS0RBm PER EVENT 

F.XI'OSIIJlE TIME 

EXPOS11JIE FRIlQIIF.NCY 

EXPOSlIJIE DlJRA TION 

SYl\moL 

CW 

IR 

SA 

EV 

BW 

OAeve" 

ET 
EF 

ED 

VAI.l!E 

chl'mit'RI f;p!cifil.' 

O.IIJ~ 

\7';0 

I 
70 

chl'lnicnl·!;pecific 

2.6 

45 
7 

UNITS 

ugllitef 

liteJ'l\'dn)" 

cm1 

t':vl..·rts!day 

kg 

SOUIlCE 

USEPA, 19'15 

USEPA, IQ~Q 

ARRumrtlon 

USEPA, 19'11 

Calculatoo 

AAliwnptioD 

A88wnpjon 
USEPA, 19'12a 

OJ FFlrSION DEP111 PER EVENT PCevera chemi ... -al·~recific 

mg/cm2-c\'ed 

bOlin/day 

day./yetlT 
yean 

em/eve .. Calculal<..t per USEPA, 1992b [31 
AVF.RAGING TIME 

rANCF]I AT 

NONCANCER AT 

rONVF.RSION fACTOR CF 1 

CONVERSION FACTOR CF2 

1111"8estioo Rate = 0.026 IIday = 10 mllbour, 2.6 boon/day' O.()(ll I'ml 

121 Surface lIT ..... urn .. lower leg., bond" and lect are e""""oo. 

131 PCeve" i. eaJculated in the Oennal Guidance See Table C·35. 

70 

7 

0.001 

0.001 

y«<n 
yeano 

mg/ug 

liter/em3 

USEPA, 19'11 

USEPA, 19'15 

USEPA, 1991. Human Health EvaJ ... ti,m Manual, Suppleme"'" Guidance "Slruodard Oef.uh E'l""'ure Paramete .... • 

USEPA, 1992a. Region Ii Memorandum: CertraJ TendeDcy and RME E'p" ... re Paramete .... 

USEPA,I992b. Oennat E""""ure A .. e .. me,,: Principle. and Applirntio .. , EPAl6(K)'~·QI/()JIB. 

USEPA, 1995. Sum>leme"'" Guidance to RAGS: Region 4 Bulletim, Bulletio No.3, November 1995. 

Harding laWSOli A .. ociates 
115199 

) ) 

EQllATIONS 

('AN(,F.R RISK ~ INTAKE (mwkg-do!,) ,C'ANrER SI.()PE FACTOR (m&lkg-d.yH 

IIA7ARD Q11()TI~:NT = INTAKF. (mwkg-dayl I REFF.RJo:NC1! roSE (m&!kg-daYI 

INTAKF,IN(lF.~TION = CW .l1ll.lEf a..JlllI en 
OW]I AT Jl 3M d.y./yr 

INTAKE-JlERMAI. = DAmJlI..l.EY.l Ef .l ED.l SA 
AT I: 8W .. 36S dlito)'S'yr 

Where: 

DAnent = peennl :I rw • rn • CFl 

Not<: 

Sw ftV~ :dill 

) 



) 
TARLE 6'U 

INGESTION OF ANI) vI/u;cr CONTACI WIT" SI 'RMCE \\',HHI (I T"'IllALI E"IJF'>('Y) 
AjJl'Ll' RESIVENT - W ADIN(; 
SITE 16 
MILTON, FLORu)A 

WATF-R l'Nlrs INTAK~: 

C()~WOUNtJ ('ONnNlRATIIIN IN(;~~~TION 

(mglkr-d'H 

Beryllium 0,21 ug/L 9,6EIO 

) 

llRAI, 

(,SI' 

_(mglkr-d.!,) '-I 

4,3Et 00 

SUMMARY CANCER RISK 
III This chemical-specific "alue baa been calculnttd in Table C-35. 

121 C.lculaled rrom ond CSF •. 
NO = no data a"ailable_ 

Harding Lawton AstociateA 
115199 

CANCER INTAKE DERMAL CANCIlII TOTAl, 

RISK PfEVF.NTJ II DERMAl, CSfl21 RISK rANf'F.R 

INGESTION (eml ... nl) ~m"u-dar' (mllu-d ... "·1 DERMAL RISK 

4,IE-09 0,0026 5,SE-to 4,3E+02 2.4E-07 2.4E-07 

.. 
4E-09 2E-07 2E-07 



INGESTION OF ANI) UIRECT CONTACT WITIJ Sl'RFACE WATF.R «"Er;TRAL n::-;m:Nn., 
AHl!L1' RESmENT - WADING 
SITE 16 
MILTON, FLORIDA 

NIINCARC1NOI:F.NIC F.FFJorrs 

WATF.R I'''/ITS INTAKE 

COMI'OtlNll CONC1'NI1IA 11IlN 1~(:t~~11IlN 

(mgtWorL 

n .. yllium 0.11 "giL 9.6E-09 

ORAL 

Rro 

(rngtkg-do)l 

S.OE-m 

SUMMARY HAZARD INDEX 
(I) Thi. chemical-specific ,llIuc .... been calculalM in T.ble C-35. 

(21 CalculalM from oral RIDs. 

N D = DO data a\'ailable. 

Harding UtWJoo Auociatu 
115199 

) ) 

1IA7.ARD INTAKE IlF.RMAL IIAZARD TOTAL 
QII(l111!NT 1'CEVF.NTlll IlERMAI. Rroll! QUOnENT IIAZARIl 

INGESnON Icmln.nll (m"' .... d .. 1 Im"' .... d .. I·-1 IlERIIlAL ouonENT 

1.9E-06 0.0026 5.5E-09 S.OE~S \.I E-04 I.IE-M 

2&-06 1&04 1E-M 

) 



TABU, G '1~ 

INGESTION or AND DIRECT CONTACT WIT" SURFACE WATER (CENTRAl. TENDENCy) 

CHlW RRSIDENT • WADING 

SITR 16 

IIoIILTON, FLORIDA 

EXPOSURE PARAMETERS 

PARAMETER SYMBOL 

rONrENTRATION WATER CW 

INGESTION RATE III IR 

AGE-SI'ECmC SURfACE AREA II, SA 

EVENT FREQIIF.NCY EV 
BODY WElmrr RW 

DOSE ABSORBED PER E"ENT DA..-

EXI'OSl'RE FREQUENCY EF 
EXI'''Sl'RE Dl'RATIIIN ED 

M;E·WEIGJrrED SI'RFAI'E AREA I~' SAto ... /adj 

IJIfTl'SION DEPTII PER EVENT 141 PC ..... 
"'"F.RAGIN(f TIME 

CAN(,ER AT 

NONCANC'F.R AT 

('()NVI-:RStON FA(1"()R (,FI 

n.N\,ERSION FACTOR CF2 

111lnge~lion Rate "" O.I:lllday - ~ mllh:,w _ ~.6h}u~/da)":t 0001 I/ml 

121 Surface area U!l~1 toy.-er kg'. mnd.~. ar.J foel are elr-lt'ed. 

PI PC'evC'nl il calculated in the Dctmill Oui~~ SIx T .. hk <'-35. 

lJSErA, 19R9. F..pooure Facto", Handhmk; EPfI/(OO/R·89I04'; May 19R9. 

VALUE UNITS 

ctrmil."'dl·~recifio; ug,llitcr 

Oil lile11l/day 

ag.e -'!lpccifit' em 
1 

I evenL~/day 

I~ k, 

drntiull·flpcl.'ific mglcm2 -event 

100 <i3ys/yc.u 

2 yc-.... MI 

7M cm1_yrllr:g 

cty.mi~I-!lpe\'ific I.m!evenl 

70 yea~ 

~ yeaN! 

0.001 mg!ug 

0.001 liter/em J 

USEPA. 1~1. H\D11aJ1 Health Evaluation f\bnual. Suppkrrrntal Guidanoe: "StandanJ (k-fauh I',l:r-"ul't' p. ... ramek'r"' .. ; 

lJSEPA, 19920. Region 6 ~Icmo",ndum: Ccn.",1 Tendency and RME Ex!",,"u« P.r.,,..,,,,, 

lfSEPA, 1992b. Denml E.1:~un: A.'1~~!\m!"nl: Principk!! and Arrlicalion.'1; FPAlfO')lR ·91/011 R 

) 

SOURCE 

lISEPA. 1'1<15 

lJSEPA, 19R9 

AsslDnpl inn 

IJSEPA,I'I<II 

(~ak'Ulal~ 

rusumpliun 

lJSEPA, 1992a 

C'.kulaled per IJSEPA, 1992h 

('ak'ulaled per USErA. 1mb 

lISErA, 1991 

IJSEPA,I'l<l:'a 

rANrER RISK. INTAKE (111fI/Iqt-doy). CAN('ER SI.oP[ FA<. ... OR (111fI/Iqt .... y)., 

'J/AZARIJ Qll0TlENT - INTAKE (111fI/Iqt-doy) I RF:FEREN{'E DOSE (111fI/Iqt-d.y) 

INTAKE-IN(lE8TlON· CW dR. .. E£~£D ... CFJ 

RW • A. T .. 165 da,.f,r 

INTAKE·DERMAI. - D~~.EY ~EF ~SA.w/ooU 

AT. 365 dOJMJ' 

W .... rflt 

SA.w/.dJ - Sum (SA x EO 18"'1 

DA....,.a - rc_ .• cw .. efl • ('f'1 

) 



INGESTION or AND DIRIlCr clINTACr WITII SURFACE \\' ATER (CENTRAl, TEr-.lIEN( 'V) 

CllltD R~:SIDIlNT· WADING 
SITE 16 
MitTON. n,nRIDA 

CARCINOGENIC EFrECTS 

WATER {':'-Ins INTAKF. 

('OMrol'Nll CON ('ENTRA TION (N<.[ST)()N 

I ... "",-<Io!l 

Beryllium 0.21 ug/L 1.4E·08 

ORAl 

("SF 

4.3E+OO 

SUMMARY CANCER RISK 
III Thi. chemi",l-specific value ..... been colcuJat<d in Table (,·]5, 

ND = ..., daoa available. 

Hardin& La .. ...,., Asoocia ... 
115199 

) ) 

('ANCER INTAKE IlF.JUU.L (,ANCER TOTAl. 

RISK P(,EVENTIII I.ERMAL ('SF 111 RISK (,ANCER 

INGESfION ( ... Iktt-<l.,l DERMAL RISK 

6,IE-08 0.0026 1.6E-09 4.3E+02 7.0E-07 7.7&07 

6Fr08 7&07 8Fr07 

) 



TARLF:oG4'l 

INGESl'lONOF AND DIRECTCONTAO' WITII SURf'ACF. WAn:R (CENTRAl n:NlH:N(T) 

CllltD RESIDF.NT - WADING 
SITIl16 
MILTON. FLORIDA 

NONCARCINOGIlNIC IlFFIlCTS 

WATER "NITS IN'fAKF. 

COMPOL'ND (~)N(T.NTRA TION lNC:f:SrU)N 

l ... /ka-day, 

Beryllium 0.21 ug/L 5.0E-07 

) 

ORAl. 

Rn> 

l ... /ka-<l·y' 

5.0E-03 

SUMMARY IIAZARD INDEX 
III Thi. chemicahlpecific ""I"' ..... been ",lculalOd in Table r,)~. 
121 r.lculalOd from oral RtDo. 

NO = no do .. available. 

IIAl.ARD INTAKE DERMAL IIAZARD TOTAL 
QIIOTIENT FIT.VENT III DERMAl. Rrolll QIIOTIENT \lAZARD 

INGESTION (.ml ..... ' ("../ka-<loy' ("../ka-day' DERMAL QUOTIENT 

1.0E-04 0.0026 5.7E-08 5.0E-05 LlE-03 1.2Fr03 
IFr04 IFr03 IFr03 



HUMAN HEALTH TOXICITY PROFILES 



1.4-Dichlorohen7..ene. 1.4-Dichlorohen:zene has neen used as mothhalls. an insecticidal fumigant. a germicide. 
and a space deodorant. Human exposure to I ,4-dichlorohen:zene has proc.luced irritation to skin. throat. and eyes: 
prolonged exposure to high concentrations may caUSe weakness. dizziness. loss of weight. or liver injury. In several 
studies involving female rats and mice. no overt signs of toxicity Wen~ apparent at any exposure level. Non-tumor 
and tumor pathology did not indicate any treatment related effect of either species. An embryotoxicity and 
teratology study on rats did not demonstrate any signs of embryo- or phytotoxicity or teratogenicity at any exposure 
level (Loeser. 1983). In a series of mutagenicity tests. l,4-dichlorobenzene did not proc.luce a mutagenic response. 
(Loeser. 1983). Other exposure studies in rats have produced developmental abnormalities. phytotoxicity. and 
kidney tumors. Additional exposure studies in animals have proc.luced histological changes in the lung. ciJThosis 
and necrosis of the liver. swelling of the tuhular epithelium of the kidneys. 1,4-dichlorobenzene has been classified 
by the USEPA as a group C carcinogen. possibly carcinogenic to humans. 

References: 
Health Effects Summary Tables (HEAST). 1993. United States Environmental Protection Agency. 

Loeser E. Litchfield MH; Food Chern Toxicol 21 (6): 825-32 (1983) 

1,1-Dichloroethene. 1.1-Dichloroethene is a man-made chlorinated solvent that is used to make polyvinylidene 
chloride copolymers. which are used as flexihle films for packaging all types of materials. including food. 

Data on l.l-dichloroethene exposure in humans are limited. However, available evidence suggests that 1.1-
dichloroethene causes central nervous system depression and liver toxicity in humans. Toxicity data on laboratory 
animals confirm this evidence. and also indicate that I, I -dichloroethene may produce adverse effects on the kidney. 
heart. and lung. Pharmacokinetic data from lahoratory animals suggest that l,l-dichloroethene is metabolized to 
toxic metabolites. and that these metaholites are responsihle for the adverse effects. Therefore. organs with high 
hJOtransformation enzyme activity. such as the liver. kidney, and lungs. arc:! likely to be adversely impacted. 
Llnuted evidence in animals suggests that l.l-dichloroethene may he carcinogenic. Therefore. the USEPA has 
placed 1.1-dichloroethene in weight-of-evidence group C. possihle human carcinogen. 

Rdaences: 
MADEP. 1992. "Risk Assessment Shortform Resiuentia1 Exposure Scenario. VerSIOn 1.6"; Policy #WSC/ORS-
142-92: Oftice of Rest:arch and Standards and the Bureau of Waste Sltt: Cleanup. Boston. MA: Septemner 1992. 

:~;:t:ncy for Toxic Suhstanct:s and Disease RegIstry (ATSDRl. 1992. "Toxicological Protile for I .l-Dichloroethene"; 
A;:ency tor TOXIC Suhstances and Diseast: Rt:glstry. U.S. Puhllc Health Servicl:!, Octohl:!r 1992. 

1,2-Dichloroethene. 1.2-Dichloroethene IS a volatilt: organic compound which exists as CI~- and trans-isomers. 
The I.:ommerclally useu matenal IS usually a mIxture of the tWll Isomer~. In thl:! past. It was ust:J as a genl:!ral 
Inhalation anestheIH;. It IS used most often as a solvent telr dYI:!~. per/urnt: oils. waxes, resins, and plastics. It is 
also ust:J a", an Intermt:Jiatc in Ihe syntheSIS of polymer.,. 

1.2-Dichlorocthene is ahsorhed hy all rOUles of admtnlslralHlll. Dlstnhution IS rapid and, due to its lipophilic nature, 
occurs to all organ systems. It is extensively metaholized to dichioroacetailiehyde anll chloroacctlc acids which are 
acreted primarily through unnl:!. 

Dermal contact to 1.2-dichloroethene may result In delatting (lIthe skin amI dermatitis. Exposure to airhorne 1.2-
uichloroethene causes irritation to eyes. mucous memhranes and the upper respiratory tract. Systemically. the trans­
Isomer is believed to be more toxic than the Cis-isomer. Howt:ver, hoth have heen reported to produce central 
nervous system depression and toxicity 10 liver anu lungs. No uata on the reproductive toxicity of 1.2-
dlchloroethene exists. Both isomers have tested negative tor muta~enicity in vitro tests. Canl.:er effects have not 
heen studied in humans or animals. 

References: 
Agency for Toxic Suhstancesand Disease Registry (ATSDR), 1990. "Toxicological Profile for 1,2-DichloroetheneR

; 

Agency tor Toxic Suhstances anll Disease Registry. U.S. Puhlic Health Service. Fehruary 1990. 



Mycroft. F.l., Jones. l.R .• and Olson. K.R. 1990. Environmental and Occupational Toxicology. In: Poisoning and 
Drug Overdose. Ed. K.R. Olson. Appleton & Lange. CT. p. 397. 

Aluminum. Aluminum occurs naturally in the soil and makes up approximately 8 percent of the earths crust. 
Higher soil concentrations are associated with industries which hum coal and aluminum mining and smelting. 
Human exposures to aluminum may occur through ingestion of foods grown in soil that contains aluminum and 
use of antacids, antiperspirants. and other drug store items. Aluminum in antiperspirants can cause skin rashes in 
some people. Factory workers who inhale Jarge amounts of aluminum dust may develop lung problems. Aluminum 
has caused lower birth weights in some U1imals. Studies have shown that aluminum accumulates in the brains of 
people with Alzheimer's disease. However. any causal link between aluminum exposure and this disease is yet to 
be demonstrated. Both human epidemiological studies and animal experiments strongly suggests that aluminum is 
not a carcinogen. 

References: 
Agency for Toxic Substances and Disease Registry (ATSDR), 1989. wToxicological Profile for Aluminum w; Agency 
for Toxic Substances and Disease Registry. U.S. Puhlic H~lth Service, October J989. 

Antimony. Antimony enters the environment during the mining and processing of its ores and other related metals. 
Small amounts of antimony are also released into the environment by incinerators and coal-burning power plants. 
Antimony will strongly adhere to soil which contains iron. manganese. or aluminum. Antimony was used for 
medicinal purposes to treat people infected with parAsites. However. chronic exposure can cause eye. skin. and 
lung irritation, as well as heart problems. vomiting and diarrhea. The oral RID was based on changes in glucose 
and cholesterol levels in an oral drinking water study in rats. Antimony has not been evaluated by the USEPA for 
evidence of human carcinogenic potential. 

References: 
Agency for Toxic Substances and Disease Registry (ATSDR). 1991. wToxicological Profile for Antimony"; Agency 
for Toxic Suhstances and Disease Registry. U.S. Puhlic Health Service. February 1991. 

Integrated Risk information System (IRIS). 1993. Uniteu Stah:s Environmental Protection Agency. 

ArwniL ArseniC hau once useU In pesllclUC: formlllalHlOs anu has muustrial uses in tanneri~. as well as the glass 
and Wine making muustrte;;. TOXICity uepenus on lis chenm;al torm. Arseni.: is an irntant of the skin. mucous 
memhrane~, antI gastrointestmal tract. Symptoms of a.:ute to)U':lt) mduue vomiting. uiarrhea. convulsions. and a 
severe drop in hlood pressure. Suhchronic en~cts incillue hypC:fTligmentation. sensory-motor polyneuropathy. 
persIstent hc:adache. and Idhargy. Chrome.: or<ll exposure h<ls e.:all.'c:d skin Ic:slOns. peripheral vascular disease. and 
pc:npheral neuropathy. The USEPA ha~ ciassltieu ar~enle.: as Group A, human carcinogen. hased on incr~sed 
Inciuence of skin anu lung can.:er In epiuemiology stuules. 

References: 
Agency tor Toxic Suhstances and Disease Registry (ATSDR). 1992. "Toxi.:ological Protile for Arsenic"; Aliency 
lor TOXIC Suhstances and Disease: Rc:glstry. U.S. Puhll\.: Health Servtc.;e. Fehruary 1992. 

Benzene. Benzene is an orgamc solvent that t~ t<llInu ID the: envlf(mment from hoth natural processes from 
petroleum sources. Benzene is used in the syntheSIS of m<lny andustrial chemicals ami pharmaceuticals. for the 
extractIon of fats and oils. in the manufacture of explOSIves. in is <l major component of petroleum based fuels such 
as gasoline. 

Benzene is readily ahsorhed orally. moderately absorhc:u hy inhalation. anu poorly absorhed dermally. Its toxic 
actions are primarily a result of its metaholites. which are largely prm.luced in the liver. and to some extent, in the 
hone marrow. Acute exposure to henzene has produced central nervous system depression in humans and animals. 
Chronic exposures have produced adverse liver effects anu hematological toxicity. including aplastic anemia and 

leukemia. Available evidence does not suggesr that benzene is terarogeni<.: in humans or animals. 'There is sufficient 
evidence of hen:zene-induced carcinogemClty in humans via inhalation exposure. placing it in USEPA weight-of­
evidence group A. human carcanogen. 

References: 
MADEP, 1992. "Risk Assessment Shortform Residential Exposure Scenario. Version 1.6"; Po1icy NWSC/ORS-

/~. 



142-92; Office of Research and Standards and the Bureau of Waste Site Cleanup. Boston. MA; September 1992. 

Bis(2-ethvlhexvllphthalate <DEHP). DEHP is used industrially as a plasticizer for resins and is found in many 
plastic materials as it makes them more flexihle. It is also us~ in manufacturing organic pump fluids in decl,rical 
capacitors. Acute exposure to DEHP has produced eye and mucous memhrane irritation. nausea. and dianrhea. 
Chronic exposure oflaboratory animals to DEHP indicate that the target organs are the liver. causing morphological 
and biochemical changes, as well as the testc:!s, producing damage to the seminiferous tuhulc:!s. DEHP has produced 
developmental and reproductive effects in laboratory animals including spina bifida and reduced fertility. DEHP 
bas been shown to cause a dose-related increase in liver tumors in mice and rats. Thus. the USEPA has designated 
DEHP as a B2, probable human carcinogen. 

References: 
ATSDR. 1991. Toxicological Profile for Di(2-c:!thylhc:!xyl)phthalate. Agency for Toxic Suhstances and Disease 
Registry, U.S. Public Health Service. Octoher, 1991. 

Chlorohenzene. Chlorohenzene is used industrially as a solwnt and in the manufacture of other chemicals. It is 
an intermediate in the manufacture of dyestuffs and pesticides. Acute exposures have caused irritation of the eyes, 
nose, and skin, as well as eNS depression accompani~ hy drowsiness, numhness. nausea. and vomiting. Evidence 
from animal studies indicate that exposure via ingestion or inhalation can produce severe kidney and liver effects. 
The USEPA has classified chlorohenzene in Group D. inadequate evidence of carcinogenicity. 

References: 
Clayton, George D. and Florence E. Clayton. editors, 1981. Patty's Industrial Hy!.!iene and Toxicology, 3rd 
Revised Edition; John Wiley & Sons; New York. 

Integrated Risk Information System (IRIS). 1993. United States Environmental Protection Agency. 

DDT. DDT was one of the most highly used insecticides, and is now uhiquitous in the environment. It was used 
extensively in World War II to control lice (applied directly to human skin). and later used as an agricultural 
Insecticide and as a public health tool to control insects which spread typhus and malaria. DDD and DDE were 
contained as impurities in DDT. and are also primary m.:tanolites of DDT, and share similar toxicological 
properties. DDT, ODD. and DOE are highly persistent in the environment, and thus tend to hioconcentrate in the 
food chain. This, comnined with its toxIcological propertIes. has neen attrihuted to the decline in popUlation of 
~e\'eral predatory olrd specIes. 

DDT IS ahsorhed to a minor extent via mhalation and dermal routes, and to a large extent hy the oral route. 
Exposure to humans IS likdy greate~1 through mgestlon of mucous that was contaminated with DDT that had been 
Inhaled. DDT IS ansorhed min the Iymphatll' syslem and dlstrihuled 10 fats throughout the hody. In hoth humans 
and anllnais. DDT acts as a Cl'\S stimulant hy mterkrtng WIth the movement of ions within neurons. DDT acts 
a;. an estrogenIc compound In ;lnlmal;.. and thl .. ha.' heen attrihuteu 10 numerous adverse reproductive effects 
oh~erveJ In anJmab exposed to DDT, DDT also -.:aw .. e .. /tver hyp~rtrophy. hepatocyte degeneration, and induces 
the enzyme cytochrome P450. whIch can dk-.:t the md<lhollsm of other xenohloties. There is no conclusive 
eVllknce of DDT-mduced can':lnogenlclly 10 human." However, DDT has produced liver tumors in lahoratory 
<lnlmais, DOD. DOE, and DDT have. therdnre. heen placeu 10 USEPA's welghl ofeviuence group B2. prohahle 
human carcinogen. 

References: 
Agency for Toxic Sunstances amI Disease RegIstry (ATSDR), 1992. "Toxicological Protile for DDD, DDE. and 
DDT"; Agency for Toxic Suhstances li'nd DIsease RegIstry, U.S. Punlie Health Service, Octoher 1992. 

Irlln. Iron is a metal which is rt!tluired for a variety of physiological functions such as heme hiosynthesis, oxidative 
phosphorylation and mixed-function oxidase-mediated metaholic reactions. Only divalent forms of il'On are 
absorbed. As ahsorption occurs, divalent iron is bIOchemically converted to trivalent iron. the biologically active 
form. Under normal conditions, ahsorbed dietary iron is complexed to hemoglohin and trcmsportcd to the liver for 
storage until needed for physiological reactions. The halance of iron is regulated only hy the amount of dietary 
intake and the degree of intestinal ahsorption. Intestinal ahsorption tends to he low (2 - 15 %) except during periods 
of increased iron need when ahsorplion efficiency increases dramatically. 

Acute iron toxicity has been well characteriz.ecl tollowing the accidental ingestion of iron-containing preparations 



by children. Shortly after ingestion, the corrosive effects of iron caUStl vomiting and diarrhea. often bloody. Later 
signs include shock. metabolic acidosis. seizures. liver andlor kidney failure. coma. and death. Chronic iron 
overload manifests as disturbances in liver function. dia~te.." mellitus. and endocrine and cardiovascular effects. 
Inhalation of iron containing dust or fumes in occupational settings may result in deposition of iron particles in the 
lungs leading to interstitial fibrosis. Autopsies of hematite miners not~ an incr~ in lung cancer. However. the 
etiology of the lung cancer may ~ related to factors other than iron exposure such as cigarette. silica or PAH 
exposures. 

References: 
Ai sen , P., Cohen, G. and Kang, J.O., 1990. Iron Toxicosis. Int. Rev. Exp. Patho!. 31: 1-46. 

Goyer. R.A., 1991. Toxic Effects of Metals. In: Casarett and Doull's Toxicology: The Basic Science of Poisons. 
3rd edition. Eds. C.D. Klaassen, M.O. Amdur and J. Doull. Macmillan Puhlishing Co. N. Y. 

Manganese. Manganese is a naturally-occurring suhstance found in many types of rock. It does not generally 
occur in the environment as the pure metal, rather. it is found comhin~ with other chemicals such as sulfur. 
oxygen, and chlorine. Manganese is mixed with iron to make various types of stc=el. Manganese is a component 
of some ceramics, pesticides. fertilizers. and in nutritional supplements. In small doses manganese is beneficial to 
human health. Manganese miners and steel workers expos~ to elevat~ concentrations of manganese have 
evidenced mental and emotional disturbances. and slow and clumsy body movements. Target organs of manganese 
are the lung and CNS. When inhaled. manganese qust can also cause lung irritation. EPA has classified manganese 
as a Class 0, not classifiable as to human carcinogenicity. 

References: 
Agency for Toxic Substances and Disease Registry (ATSDR), 1991. "Toxicological Profile for Manganese"; Agency 
for Toxic Substances and Disease Registry, U.S. Puhlic Health Service. Fehruary 1991. 

Thallium. Thallium is a natuf'cl.lly-occurring soft metal that is a minor constituent in a variety of ores and is 
ohtain~ as a by-product of the refining of iron, cadmium, and zinc. It is us~ as a catalyst. in certain alloys • 
. Ic:wdry. thc:rmometers. sc:miconductors. dyes and pi~ments. and optical lenses. It has heen used medically as a 
dc:pilatory agent. Additionally. it is used as a rodenticide and insecticiue::. Thallium is efficiently ahsorhed from 
the:: gastrointestinal tracl. Excretion occurs primarily through urinc: aml tC!ces. Following absorption. distrihution 
occurs to kiuney tissue to a large extent. with lesser distrihution to thyroid. intc:stines. testes, pancreas. skin, hone. 
and "pieen. 

Thallium I" one of the more toxic metals. Acute tOXIcity results In gastrointestinal irritation, shock. ascending 
paralYSIS. selzurc:s. and psychic disturhances. Signs of suhacu\c: or chronic ·thallium poisoning Include hair loss. 
nail dystrophy. cataracts. peripheral muscular weakness and atrophy. (;horea, peripheral neuropathy. and kidney 
damage. Loss of vision have he::en rdated to industrial thallium c:xposures. No information is availahle which 
audresses the carCinogenic potential of thallium. 

Rderc:ncc:s: 
Goye::r. R. A .. 1991. Toxic Effects of Metals. In: Casardt anu DOlll\'s Toxicology: The Basic SCience of Poisons, 
:lrd eUl!lOn. Ells. C.D. KlaaSSen. M.O. Amdur and J. DOlll\. Macl1l111an Puhlishing Co. N.Y. 

Twe::lg. M .. 1990. Thallium. In: POIsonmg and Drug Overdose. Ed. K.R. Olson. Appleton & Lange. f=T. pps. 
276-7. 

Trichloroethene. Trichloroethene:: is a man-maue:: chlorinakd solvent that IS useu extensively in industry as a metal 
th::greasing agent. Trichloroethene is also used in dry cleaning and as a solvent In paints and adhesives. 

Several human deaths and acute neurotoxic efte:cts have heen attrihuteU to oral and inhalation exposure to 
trichloroethene. In animals, oral and inhalation exposure to trichloroethene have produce neurotoxic effects, 
including behavioral changes, and renal toxicity. Additionally, inhalation and oral exposures to trichloroethene in 
animals have produc~ lung, liver. and testicular cancers. Epidemiological data in humans is insufficient to 
conclude whether trichloroethene is a human carcinogen. However, studies on trichloroethene metabolism suggest 
that it is metabolized similarly 
in humans and laboratory animals. Therefore, the USEPA has placed trichloroethene in weight-of-c:lvidence group 
B2, probable human carcinogen. 



References: 
MADEP, 1992. "Risk Assessment Shortform Residential Exposure Scenario, Version 1.6"; Policy #WSCIORS-
142-92; Office of Research and Standards and the Burc:<lu of Waste Site Cleanup, Boston, MA; September 1992. 



APPENDIX H 

ECOLOGICAL RISK DATA 



) 
Table H-1 

Summary of Bioaccumulation Data 

Remedial investigation Report 

Site 16 

Naval Air Station Whiting Field 

Milton, Florida 

I Bioaccumulation Factor [a) 
Analyte I Log Kow [b) I Invertebrate [c) I Plant [d) I Mammal [e) I Bird [f) 

SEMIVOLA TILES 

Benzo( a )anthracene 5.7 5.8 5.0E-02 3.4E-03 9.5E-Ol NA 

Benzo( a )pyrene 6.0 5.8 5.0E-02 3.4E-03 9.5E-Ol NA 

Benzo(b )f1uoranthene 6.1 5.8 5.0E-02 3.4E-03 9.5E-Ol NA 

Benzo(k)f1uoranthene 6.1 5.8 5.0E-02 3.4E-03 9.5E-Ol NA 

Benzo (g,h,i) perylene 6.51 5.8 5.0E-02 3.4E-03 9.5E-Ol NA 

Carbazole 3.76 [g) 5.0E-02 5.2E-02 1.5E-Ol NA 

Chrysene 5.7 5.8 5.0E-02 3.4E-03 9.5E-Ol NA 

Oibenzo( a,h )anthracene 6.5 5.8 5.0E-02 3.4E-03 9.5E-Ol NA 

bis(2-Ethylhexyl)phthalate 5.1 5.0E-02 8.7E-03 1.9E-OI NA 

Fluoranthene 4.95 5.8 5.0E-02 3.4E-03 9.5E-Ol NA 

Indeno( 1 ,2.3-cd)pyrene 6.6 5.8 5.0E-02 3.4E-03 9.5E-OI NA 

Phenanthrene 4.5 5.8 5.0E-02 3.4E-03 9.5E-OI NA 

Pyrene 5.3 5.8 5.0E-02 3.4E-03 9.5E-01 NA 

PESTICIDES/PCBs 

4,4'-000 6 3.3E+00 lab] 1.0E-02 lac] 1.2E+00 [ad] 2.9E+00 [Cae) 

4,4'-00E 5.7 1.7E+00 lab] 1.0E-02 lac] 1.2E+00 [ad] 2.9E+00 [Cae) 

4,4'-00T 6.4 5.7E-01 lab] 1.0E-02 lac] 1.2E+00 [ad] 2.9E+00 [Cae) 

Aroclor-1254 7.1 [h) 5.8E+00 Ii] 1.2E-OI Ii] 3.8E+00 [j] 3.2E-OI [k] 

Oieldrin 4.6 5.5E+00 [0] 1.7E-02 1.5E+00 [pI 4.4E-OI [q) 

INORGANICS 

Aluminum NA 7.5E-02 [r] 8.0E-04 Is] 7.5E-02 [t) NA 

Arsenic NA 6.6E-03 lag] 3.0E-01 [ah] 1.0E-OI It] 6.0E-03 

Barium NA 7.5E-03 [r] 3.0E-02 Is] 7.5E-03 It] NA 

Cadium NA 1.IE+01 [u] 3.3E+OI [v] 2.lE+00 It] 3.8E-OI [wI 

Chromium NA 1.6E-Ol [ail 1.5E-03 Is] 2.8E-OI It] 2.8E-OI 

Mbafl6.xls 1116/00 
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Table H-l 

Summary of Bioaccumulation Data 

Remedial investigation Report 

Site 16 

Naval Air Station Whiting Field 

Milton, Florida 

Bioaccumulation Factor [a) 
Analyte I Log Kow (bl I Invertebrate Ie) I Plant [d) J Mammal [e) 

Copper NA 1.6E-Ol [I] 7.8E-Ol [x] 6.0E-Ol [v] 

Lead NA 7.8E-02 [y] O.OE+OO [v] l.5E-02 [t] 

Manganese NA 2.0E-02 [r] 5.0E-02 [ s] 2.0E-02 [t] 

Mercury NA 6.80E-02 [z] 1.8E-Ol [s] l.OE-02 [aa] 

Silver NA l.5E-Ol [r] 8.0E-02 [s] 1.5E-Ol [t] 

Vanadium NA 1.2E-Ol [r] l.lE-03 [s] 1.2E-Ol [t] 

Zinc NA 1.8E+OO [I] 6.1E-Ol [xl 2.lE+OO [t] 

NOTES: 

[a] Units for bioaccumulation factors (BAFs) are mg/kg (fresh) tissue weight over mg/kg (dry) soil weight for invertebrates and plants. 

The BAF units for small mammals and small birds are mg/kg (fresh) tissue weight over mglkg (fresh) food weight. 
[b] Log Kow values are from the Superfund Chemical Data Matrix (USEPA, 1993), unless otherwise noted. Average Log Kow for 

classes of semivolatiles are presented in the second log Kow column. When available, chemical class log Kow averages are used 

instead of chemical specific log Kow to calculate BAF values. 

[c] The value is an average BAF for semivolatiles measured in earthworms (Beyer, 1990), unless otherwise noted. 

Dry weight values were converted to wet weight assuming earthworm are 80% water (BAFweightweight = BAFd,yweighi 0.2). 

[d] Plant BAF were calculated using the following equation presented by Travis and Arms (1988) unless otherwise noted: 

I 

log (Plant Bioaccumulation Factor)= 1.588-0.578 (log KO\J. The calculated plant BAF value was converted from dry weight to wet weight 

by dividing the BAF by a factor of 0.2 (assuming 80% water content of plants) (BAFweight weight = BAFdry wcighi 0.2). 

[e] Mammalian BAFs were calculated using the following equation from Travis and Arms (1988), unless otherwise noted: 

log BTF (biotransfer factor) = Log Ko" - 7.6. 

To convert from BTF to BAF. the calculated log BTF is first transformed to base IO than multiplied by the average ingestion 

rates for nonlactating and lactating test animals (12 kg/day). BAFs are convert from dry to wet feed weight by divided the BAF 

by a factor of 0.2 (BAF"e' weight = BTF "12 mg/day/0.2). There is an uncertainty involved in using this equation for PAHs because the study 

by Travis and Arms (1988) did not use PAHs in the regression analysis. 
For semivolate analytes with Log Kow less than 5 (log Kow < 5) the BAF was assigned a minimal value of 0.15. 

When no literature values for pesticides and PCBs were available, the BAF was calculated regardless of the Log Kow, due to the 
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Table H-1 

Summary of Bioaccumulation Data 

Remedial investigation Report 

Site 16 

Naval Air Station Whiting Field 

Milton, Florida 

Bioaccumulation Factor [a) 
Ibl I Invertebrate Ie) I Plant ld) I Mammal Ie) 

tendency of these lipophylic compounds to bioaccumulate. 
I 

Bioaccumulation data are generally lacking for avians. Therefore, there is uncertainty associated with estimating body-dose for birds without 

considering what chemicals may bioacumulated in prey-item tissue. 

Hansch and Leo (1976). 

USEPA (1990) Basics of Pump-and-Treat Ground-Water Remediation Technology 

Aroclor 1260 is used as a surrogate. 

BAF calculated from discussion in Eisler (1986) stating that Aroclor 1254 residues in subcutaneous fat of adult minks were up to 38 

times dietary levels. Converted to whole body concentrations assuming 10% lipid content. 

BAF calculated from discussion in Eisler, 1986. Kestrels fed 33 mg PCB/kg diet for 62-69 days accumulated 107 mg PCB/kg lipid 

weight in muscle. Assuming muscle is 10% lipid content, the muscle concentration is estimated at 10.7 mg/kg. 

BAF for earthworms from Diercxsens et al. (1985). 

Arithmetic mean BAF for com, leaves, carrots, beets, sugarbeets, radishes, and soybeans (tops, roots, and whole plants) from USEPA (l985c) 

and Webber et al. (1983). 

Aroclor 1254 is used as a surrogate. 

Geometric mean of reported BAFs for earthworms (Gish, 1970) converted from dry weight to wet weight assuming 80% water 

composition of earthworms. 

BAF calculated from data presented by Potter et al (1974). Based on an average dieldrin concentration in cow muscle and fat of 

0.17 mg/kg (dry weight) and a dieldrin concentration of 0.11 mg/kg in the diet (dry weight). 

Jeffries and Davis (1968). 

Prey-specific value is not available. The value shown is the small mammal BAF for this chemical. 

Value from Baes et al. (1984) for leafy portions of plants multiplied by 0.2 to represent 80% water composition of plants. 

Value derived from BTFs, presented in Baes et al. (1984) for uptake into cattle. BTF converted to BAF by 

multiplying by food ingestion rate of 50 kg/day wet weight. 

Mean of values reported for Sorex araneus in MacFadyen (1980). 

Mammal value for copper and plant value for cadmium from Levine et al. (1989). Lead does not accumulate in plant tissue; therefore, 

a BAF of zero was assigned. 

Based on accumulation of cadmium in kidneys of European quail in Pimentel et al. (1984). 

tvledian of values reported from Levine et al. (1989). 

Geometric mean ofBAF values (fresh weight/dry weights) for worms and woodlice (USEPA, 1985a). Fresh weight tissue concentrations 

calculated assuming 80% body water content. 

Uptake value (fresh wt./dry wt.) for earthworms from USEPA (1985b) sludge document. Fresh weight tissue concentration calculated 
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assuming 80% body water content. 

[aa] USEPA. 1985b. 

Table H-l 

Summary of Bioaccumulation Data 

Remedial investigation Report 

Site 16 

Naval Air Station Whiting Field 

Milton, Florida 

Bioaccumulation Factor (a) 
(bl I Invertebrate lei I Plant Id) I Mammal Ie) I 

lab] Geometric means of 4.4'-00T (Davis (1968), Davis & Ilarrison (1966). Wheatley & Hardman (1968). Bailey (1970), Cramp & Olney (1967), 

Beyer & Gish (1980), 4.4'ODE {Davis (1968). Davis & Harrison (1966). Wheatley & Hardman (1968), Bailey (1970), Cramp & Olney (1967), 

Cramp & Olney (1967), etc.] reported for earthwaorms. Dry soil conc. Calculayed assuming 10% moisture content in sandy-loam soils. 

lac] Geometric mean of 4,4'00T & 4.4'-DOE BAFs (fresh wtJdry wt) reported for roots (carrot, potato), grains, and legumes derived from 

USEPA (1985b) converted from dry wI. To wet wt. Per values provided by Suter (1993). 

[ad] BAF for shrews & voles calculated lIsing measured conc. Of DDT in stomach contant and in whole body (Forsyth & Petrie, 1984). 

rae] Whole-body phesant BAF for 4,4'-00T presented in SUEPA (l985b); derived from Kenaga (1973). 

[at] Amphipod to sediment mean biomagnification factor for total DDT in Lake Michigan and Lake Ontario (1991). 

lag] Average of values of industrial soils fom Beyer & Cromatie (1987) multiplied by 0.2 to represent 90% water composition in earthworms. 

[ah] Average ofBAF values reported from Wang et. AI (1984), Sheppard et al. (1985), and Merry et al. (\986). 

[ail From Barnthouse (1988). 

Notes: 

Log Kow = Logarithm transformation of the octanollwater partitioning coefficient 

NA = not available. 

PCBS = polychlorinated biphenyls. 

BAF = bioaccumulation factor 

mg/kg = milligrams per kilogram. 

BTF = biotransfer factor. 

> = greater than. 

< = less than. 

% = percent. 

References: 
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Table H-l 

Summary of Bioaccumulation Data 

I 

Remedial investigation Report 

Site 16 

Naval Air Station Whiting Field 

Milton, Florida 

Bioaccumulation Factor [a) 
Analyte I Log K.w [b) I Invertebrate [c) I Plant [d) I Mammal [e) 
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Table H - 2 

Ingestion Toxicity Information for Wildlife 

Remedial investigation Report 

Site 16 

NAS Whiting Field 

Milton, Florida 

Lethal RlV Sublethal RlV 

Analyte Test Test Duration Effect mg/kg-BW-day mg/kg-BW-day . References 

Species Type Ural UTso I LOAEL I r; I v LuAEL I NOAEL I IV 

Samillolatile Organic Compounds 
Benzo(a)anthracene Rodents Oral (chronic) HR Carcinogenicity 2 Eisler, R., 1987b 

Benzo(a)pyrene Rat Oral (chronic) Pregnancy Sterility in offspring 40 USEPA, 1984b 

Rat Oral (chronic) 3.5 months Reproductive 50 USEPA, 1984b 

Mouse Oral Mulligenerational Decreased fertility of Fl progeny; I' 10 I ~ MacKenzie, et al. 198 I 

decreased F2 litter size. 

Mouse Oral (subchronic) 6 months Mortality I 120
1 121 USEPA, 1984c 

Benzo(b)fluoranthene Rodents Oral (chronic) NR Carcinogenicity 40 Eisler, R., 1987b 

Benzo(k)fluoranthene 

Benzo(g,h,i)perylene Rodents Oral (chronic) NR Carcinogenicity 99 Eisler, R .. 1987b 

Carbazole Rat Oral LD,o Mortality 
1 500 1 ~ USEPA, 1986 

Chrysene Rodents Oral Ichronic) NR Carcinogenicity 99 Eisler, R .. 1987b 

Dibenz(a,h)anthracene Rat Oral (chronic) 3.5 months Reproductive 50 USEPA, 1984c 

bis(2·Ethylhexyl)phthalate Rat Oral LD,o NR Mortality 30,600 RTECS, 1993 

Rat Oral NR Reproductive effects 7,140 RTECS, 1993 

Rat Oral NR Reproductive effects 
1 35

1 LiiJ RTECS, 1993 

Rat Oral NR Reproductive effects 6,000 RTECS, 1993 
.;1".. ... , 

Rat Oral NR Reproductive effects 17,200 RTECS, 1993 

Rat Oral NR Reproductive effects 10,000 RTECS, 1993 

Rat Oral NR Reproductive effects 9,766 RTECS, 1993 

Mouse Oral LDso NR Mortality 30,000 RTECS, 1993 

Mouse Oral NR Reproductive effects 78,880 RTECS, 1993 

Mouse Oral NR Reproductive effects 4,200 RTECS, 1993 

Mouse Oral NR Reproductive effects 50 RTECS, 1993 

Mouse Oral NR Reproductive effects 1,000 RTECS, 1993 

Mouse Oral NR Reproductive effects 2,040 RTECS, 1993 

Rabbit Oral LDso NR Mortality 34,000 RTECS, 1993 

Guinea pig Oral LDso NR Mortality 26,000 RTECS, 1993 

Guinea pig Oral NR Reproductive effects 20,000 RTECS, 1993 

Mammal Oral NR Reproductive effects 20,000 RTECS, 1993 

Mammal Oral NR Reproductive effects 509,000 RTECS, 1993 

Mouse Oral LDso Mortality 
1 

800
1 ~ RTECS, 1993 

Mouse Oral (subchronic) 13 weeks Renal effects 125 RTECS, 1993 

Fluoranthene Rat Oral LDso NR Mortality 
1 2,0001 ~ RTECS, 1994 

Mouse Oral (sub chronic) 90 days Nephropathy; clinical and 250 125 IRIS, 1993 

pathological effects 

Indeno(1,2,3-cd)pyrene Rodents Oral (chronic) NR Carcinogenicity 72 Eisler, R., 19B7b 
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Ingestion Toxicity Information for Wildlife 

Remedial investigation Report 

Site 16 

NAS Whiting Field 

Milton, Florida 

Lethal RTV Sublethal RTV 

Analyte Test Test Duration Effect mg/kg-BW-day mg/kg-BW-day . References 

Species Type Ural LUso 1 LOAEL 1 1'\ v LOAEL 1 NOAEL I 1'\; v 

Phenanthrene Mouse Oral LD,o NR Mortality 700 1 1 1401 RTECS, 1994 

Mouse Oral (subchronic) 6 months Increased liver weight 120 IRIS, 1993 

Pyrene Rat Oral LDso NR Mortality 2,700 RTECS, 1993 

Mouse Oral LD,o NR Mortality I 8001 ~ RTECS, 1993 

Mouse Oral (chronic) 13 weeks Renal effects 125 75 IRIS, 1993 

pesticides/pCBs 

4,4'-DDD Rat Oral LD-d50 NR Mortality 800 RTECS, 1993 

Mouse Oral LD-d50 NR Mortality I 700 I RTECS, 1993 

Hampster Oral LD-d50 NR Mortality >5,000 RTECS, 1993 

Mallard Oral LD-d50 NR Eggshell thinning 2.91 USEPA, 1993c 

Mallard Oral LD-d50 NR Reproductive: embryo mortality, cracked egg 0.58 USEPA, 1993c 

Kestrel Oral LD-d50 NR Eggshell thinning 0.39 USEPA,1993c 

4,4'-DDE Rat Oral LD-d50 NR Mortality 87 RTECS, 1993 

4,4'-DDT Rat Oral LD-d50 Mortality 100 USEPA, 1985 

Rat Oral NR Reproductive 112 RTECS, 1993 

Rat Oral NR Reproductive 100 RTECS, 1993 

Rat Oral NR Reproductive 430 RTECS, 1993 

Rat Oral NR Reproductive 1890 RTECS, 1993 

Rat Oral NR Reproductive 250 RTECS, 1993 

Rat Oral NR Reproductive 50 RTECS, 1993 

Rat Oral (chronic) 3 generations Reproductive 0.2 IRIS, 1991 

Rat Oral 2 years Reproductive 2.5 USEPA, 1993c 

Mouse Oral LD-d50 NR Mortality 135 RTECS, 1993 

Mouse Oral LD-d50 Mortality 200 USEPA, 1985d 

Mouse Oral NR Reproductive 504 RTECS, 1993 

Mouse Oral NR Reproductive 81 RTECS, 1993 

Mouse Oral NR Reproductive 124 RTECS, 1993 

Mouse Oral NR Reproductive 148 RTECS, 1993 

Rabbit Oral LD·d50 NR Mortality 250 RTECS, 1993 

Rabbit Oral NR Reproductive 150 RTECS, 1993 

Guinea Pig Oral LD-d50 NR Mortality 150 RTECS, 1993 

Hamster Oral LD-d50 NR Mortality >5000 RTECS, 1993 

Dog Oral LD-d50 NR Mortality 150 RTECS, 1993 

Dog Oral LD-d50 Mortality 60 USEPA,1985d 

Dog Oral NR Reproductive 3540 RTECS, 1993 

Dog Oral (chronic) 14 months Stillbirth, delayed estrus, reduced libido 12 A TSDR, 1992b 

Monkey Oral LD-d50 NR Mortality 200 RTECS, 1993 
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Ingestion Toxicity Information for Wildlife 

Remedial investigation Report 

Site 16 

NAS Whiting Field 

Milton, Florida 

Lethal RTV Sublethal RTV 

Analyte Test Test Duration Effect mg/kg-BW-day mg/kg-BW-day 
? 

References 

Species Type ura LU50 I LOAEL I " v LOAEL I NOAEL "'V 
Chicken Oral (subchronic) 10 weeks Decreased repdoductive success; toxic symptoms 91.4 USEPA, 1985d 

Rock Dove Oral LD-d50 Mortality 4000 USFWS, 1984 

81ack Duck Oral (chronic) 2 years Reduced eggshell thickness 0.14 Longcore & Stendel 

Mallard Oral LD-d50 Mortality 2240 USFWS, 1984 

Mallard Oral (subchronic) 96 days Reduced eggshell thickness 2.8 Longcore & Stendel 

Mallard Oral NR Eggshell thinning 1.16 USEPA, 1993c 

Mallard Oral NR Eggshell thinning 2.91 USEPA, 1993c 

Mallard Oral 2 years Reproductive 1.45 USEPA, 1993c 

California quail Oral LD-d50 Mortality 595 USFWS, 1984 

Japanese quail Oral LD-d50 Mortality 841 USFWS, 1984 

Phesant Oral LD-d50 Mortality 1334 USFWS, 1984 

Sandhill Crane Oral LD-d50 Mortality 1200 USFWS, 1984 

Kestrel Oral (chronic) 7 wk - 1 year Reduced eggshell thickness 0.56 USEPA, 1985d 

Kestrel Oral (chronic) 1 year Reduced eggshell thickness 0.16 Wiemeyer, et al. 

Barn owl Oral (chronic) 2 years Reduced eggshell thickness 0.14 Longcore & Stendel 

Aroclor 1254 Mouse Oral NR Reproductive 1 1.53 1 [§J USEPA, 1993b 

Chicken Oral (chronic) NR Embryonic mortality 0.9 USEPA, 1976 

Rock dove Oral (chronic) NR Parental incubation behavior 

~ 
0.09 Peakall, D.B., et aI., 1973 

American kestrel Oral (chronic) 69 days Reduced sperm concentration 

0.09: 

0.9 Eisler, R., 19B6, 

Mink Oral dose 160 days Reproductive 0.0096 USEPA, 1993b 

Mink Oral NR Kit growth 0.15 USEPA, 1993b 

Mink Oral 12.5 days Reproductive 0.375 USEPA, 1993b 

Chicken Oral 39 weeks Egg production and fertility 2.44 USEPA, 1993b 

Chicken Oral NR Egg production and hatchability 9.8 USEPA, 1993b 

Chicken Maternal diet NR Chick growth 0.98 USEPA, 1993b 

Pheasant Oral 16 weeks Egg hatchability 1.8 USEPA,1993b 

Dieldrin Mouse Oral LDso NR Mortality 1 381 c:::2] Allen, J.R .. et aI., 1979 

Mouse Oral (chronic) 80 weeks 80dy tremors 0.33 NCI,1978 

Mouse Oral (chronic) 2 year Liver enlargement wi histopathology 0.1 IRIS, 1993 

Mouse Oral (chronic) 2 year Hepatic cancer 1.3 ATSDR,1992 

Rat Oral (chronic) 2 year Histologic changes 2 ATSDR, 1992 

Rat Oral (chronic) 2 year Liver lesions 0.05 0.005 IRIS, 1993 

Dog Oral (chronic) 2 year Increased liver weight; liver/body weight 0.05 0.005 IRIS, 1993 

Dog Oral (chronic) 25 months Hepatocyte degeneration 0.5 ATSDR,1992 

Monkey Oral (chronic) 120 days Tremors and convulsions 0.1 Smith, R.M., et aI., 1976 

Mouse Oral (subchronic) 4 weeks Decreased pup survival 1 0.65 1 ~ Virgo, 8.B., et aI., 1975 

Rat Oral LDso NR Mortality 46 Allen, J.R., et aI., 1979 

Guinea pig Oral LDso NR Mortality 1 25 1 ~ Allen, J.R .. et aI., 1979 
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Remedial investigation Report 
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NAS Whiting Field 

Milton, Florida 

Lethal RlV Sublethal RlV 

Analyte Test Test Duration Effect mg/kg-BW-day mg/kg-BW-day 
0 

References 

Species Type ural wso I LOAEL I IV LOAEL I NOAEL I K V 

Rabbit Oral LD,o NR Mortality 45 Allen, J.R., et aI., 1979 

House sparrow Oral LD,o NR Mortality 48 USFWS, 1984 

Chicken Oral LD,o NR Mortality 20 Allen, J.R., et aI., 1979 

Rock dove Oral LD,o NR Mortality 27 Virgo, B.B., et aI., 1975 

Gray partridge Oral LD,o NR Mortality 9 Virgo, B.B., et aI., 1975 

Chukar Oral LD,o NR Mortality 25 Virgo, B.B., et aI., 1975 

Japanese quail Oral LD,o 5 days Mortality I • 61 ~ Hill, E.F. et aI., 1975 

Japanese quail Oral LD,o NR Mortality 70 Virgo, B.B., et aI., 1975 

California quail Oral LD,o NR Mortality 9 Virgo, B.B., et aI., 1975 

Bobwhite Oral LD,o 5 days Mortality I • 31 ~ Hill, E.F. et aI., 1975 

Pheasant Oral LD,o NR Mortality 79 Virgo, B.B., et al .. 1975 

Mallard Oral LD,o 5 days Mortality 
4 12 Hill, E.F. et aI., 1975 

Mallard Oral LD,o 5 days Mortality 
4 11 Hill, E.F. et aI., 1975 

Mallard Oral LD,o NR Mortality 381 Virgo, B.B., et aI., 1975 

Whistling duck Oral LD,o NR Mortality 100 Virgo, B.B., et al., 1975 

Canada goose Oral LD,o NR Mortality 141 Virgo, B.B .. et al., 1975 

Goat Oral LD,o NR Mortality 100 Allen, J.R., et aI., 1979 

Sheep Oral LD,o NR Mortality 50 Allen, J.R., et aI., 1979 

Cattle Oral LD,o NR Mortality 60 Allen, J.R .. et al., 1979 

Mule deer Oral LD,o NR Mortality 75 Allen, J.R., et aI., 1979 

Cat Oral LD,o NR Mortality 300 Allen, J.R .. et aI., 1979 

Dog Oral LD,o NR Mortality I 65 1 c:::2] Allen, J.R .. et aI., 1979 

Inorganic Analytes 

Aluminum Mouse Oral (chronicl 2·3 generations Reduced body weight gain of newborns I' 425 I ~ NIOSH,1985 

Rat Oral (subchronic) 15 days Reduced growth 100 Bernuzzi, V., et aI., 1989 

Rat Oral LD,o NR Mortality I 3,700 I ~ Sax, N.I, 1984 

Arsenic Rat Oral NR Reproductive effects 0.61 RTECS, 1993 

Rat Oral NR Reproductive effects 0.58 RTECS, 1993 

Rat Oral LD·d50 NR Mortality 763 RTECS, 1993 

Mouse Oral LD·d50 NR Mortality 145 RTECS, 1993 

Mallard Oral LD·d50 NR Mortality 323 Eisler, 1988 

Cowbird Ora1LD·d50 NR Mortality 18 Eisler, 1988 

Young chicken Oral 11 days Egg production 1 Hermeyer, 1971 

Dog Oral (chronic) 56 days Mortality 3.1 ATSDR, 1991 

Barium Rat Oral (chronic) 68 weeks Renal ultrastructure changes 142 IRIS, 1993 

Rat Oral (subchronicl 13 weeks Renal effects 91 Dietz, D.D .. et aI., 1992 

Rat Oral (acutel 10 days Decreased ovarian weight I 198
1 ~ ATSDR,1990a 
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Ingestion Toxicity Information for Wildlife 

Remedial investigation Report 

Site 16 

NAS Whiting Field 

Milton, Florida 

Lethal RlV Sublethal RlV 

Analyte Test Test Duration Effect mg/kg-BW-day mg/kg-BW-day 
? 

References 

Species Type ural LU50 1 LOAEL 1 r" v LOAEL 1 NOAEL 1 t\IV 

Rat Oral (subchronic) 13 weeks 20% population mortality 1 430 1 43 1 Dietz, D.O., et aI., 1992 

Cadmium Rat Oral NR Reproductive effects 155 RTECS, 1993 

Rat Oral NR Reproductive effects 220 RTECS, 1993 

Rat Oral NR Reproductive effects I 21.51 ~ RTECS, 1993 

Rat Oral NR Reproductive effects 23 RTECS, 1993 

Rat Oral LDso Mortality 250 Eisler, R., 19B5 

Rat Oral LDso NR Mortality 225 RTECS, 1993 

Mouse Dral LDso NR Mortality 890 RTECS, 1993 

Mouse Oral NR Reproductive effects 44B RTECS, 1993 

Mouse Oral NR Reproductive effects 1,700 RTECS, 1993 

Guinea pig Oral LDso NR Mortality I 1501 ~ Eisler, R .. 19B5 

Mallard Oral (subchronic) 90 days Egg production suppressed I 101 ~ Eisler, R., 19B5 

Chromium Japanese quail Oral LDso 5 days Mortality 126 Hill & Camardese 

Rat Oral (subchronic) 90 days Histopathoogic & reproductive effects 1400 Ivankovic & Preuss 

Mouse Oral (chronic) 7 weeks Decreased spermatogenesis 3.5 ATSDR, 1993 

Black Duck Oral (subchronic) 5 months Reproductive effects 200 Out ridge & Sche 

Rat Oral LDso Mortality 200 ATSDR, 1991 

Copper Rat Single oral dose Reproductive effects 91 152 RTECS, 1993 

Rat Oral LDso NR Mortality I 940 I ~ Sax, N.I, 19B4 

Mouse Oral (chronic) 30 days Decreased litter sizes with I 100 I ~ Lecyk, M .. 19BO 

teratogenic effects 

Lead Rat Oral NR Reproductive effects 790 RTECS, 1993 

Rat Oral NR Reproductive effects 1,140 RTECS, 1993 

Rat Oral NR Reproductive effects 520 RTECS, 1993 

Rat Dral NR Reproductive effects 1,100 RTECS, 1993 

Calf Oral LDso NR Mortality 220 Eisler, R., 1988 

Rat Oral (subchronic) 12-14 days Decreased fetal body weight 2.5 McClain, R.M., et aI., 1972 

Mouse Oral NR Reproductive effects 1,120 RTECS, 1993 

Mouse Oral NR Reproductive effects 6,300 RTECS, 1993 

Mouse Oral NR Reproductive effects I 3001 ~ RTECS, 1993 

Mouse Oral NR Reproductive effects 4,BOO RTECS, 1993 

Domestic animal Oral NR Reproductive effects 662 RTECS, 1993 

Mammal Oral NR Reproductive effects 2,llB RTECS, 1993 

Kestrei Diet NR Decreased egg iaying fertiiity; I" 4.61 1 ~ Eis!er, R., 1988 
~ 

decreased egg shell thickness 

Kestrel nestlings Oral 10 days Reduced growth and brain weight; I 1251 
Eisler, R., 1988 

abnormal development 

Japanese quail Oral LDso 5 days Mortality 24,752 Hill, E:F .. et aI., 1986 
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Ingestion Toxicity Information for Wildlife 

Remedial investigation Report 

Site 16 

NAS Whiting Field 

Milton, Florida 

Lethal RlV Sublethal RlV 

Analyte Test Test Duration Effect mg/kg-BW-day mg/kg-BW-day References 

Species Type -UraTIDso I LOAEL I " LOAEL I NOAEL I IV 

Rat Oral (chronic) 2 generations Developmental effects 7 Kimmel, C.A., et aI., 1980 

Guinea pig Oral LD,o Mortality 1 300 I ~ Sax, Nol, 1984 

Rock dove Oral (chronicl NR Kidney pathology; learning deficiencies 6025 Allen, JoRo, et aI., 1979 

Rock dove Oral LD,o Mortality I 375
1 ~ Kendall, R.J .. et al .. 1985 

Manganese Mouse Oral (subchronic) 90 days Delayed growth of testes I 140
1 ~ A TSDR, 1990b 

Mouse Oral (chronic) 103 weeks Mortality 4,050 ATSDR, 1990b 

Rat Oral LD,o NR Mortality 410 A TSDR, 1990b 

Rat Oral LD,o 20 days Mortality 1 225 1 ~ ATSDR, 1990b 

Rat Oral (subchronic) 20 days Decreased litter weight during gestation 620 ATSDR, 1990b 

Rat Oral (chronic) 103 weeks Mortality 930 A TSDR, 1990b 

Guinea pig Oral LD50 NR Mortality 400 USEPA, 1984a 

Monkey Oral (chronic) 1 B months Weakness, rigidity 25 A TSDR, 1990b 

Rodents/livestock Oral (subchronic) 10 days· 2 month Decreased growth rate 100 Cunningham, et aI., 1966 

Mouse Oral (subchronic) lBO days Mortality 2,300 Gianutsos, G., at al" 1982 

Mercury Mouse Oral LD50 Mortality I 221 ~ NIOSH,1985 

Rock dove Oral LD50 Mortality 22.8 Eisler, Ro, 1987a 

Chicken Oral LD,o Mortality a ~ Fimraite, No, 1979 

Corturnix Oral LD50 Mortality 11 Eisler, Ro, 1987a 

Bobwhite quail Oral LD50 5 days Mortality 523 Hill, E.Fo et al .. 1975 

Ring·necked pheasa Oral LO,o Mortality 11.5 Eisler, R .. 1987a 

Mouse Oral (subchronic) 50 days Embryotoxicity and teratogenicity 009 Suzuki, To, 1979 

Mouse Oral (subchronic) Day 6· 1 7 (gest) Stillbirths and neonatal death 4 Suzuki, To, 1979 

Rat Oral Ichronic) NR Reduced fertility I 0.51 ~ Eisler, R .. 1987a 

organomercury Rat Oral (subchronic) Day 6·14 (gest) Retarded fetus growth 4 Suzuki, To, 1979 

organomercury Rat Oral LO,o Mortality I 18
1 ~ NIOSH,1985 

organomercury Pig Oral (sub chronic) Pregnancy High incidence of stillbirths 
1 

005
1 ~ Eisler, Ro, 1987a 

organomercury Mule deer Oral LD,o Mortality 1709 Eisler, Ro, 19878 

organomercury River otter Oral LD,o Mortality 2 Eisler, Ro, 19878 

organomercury Mink Oral LD50 Mortality 
1 11 ~ Eisler, R., 1987a 

organomercury Gray partridge Oral LD,o Mortality 1706 Eisler, R .. 1987a 

methylmercury Dog Oral (subchronic) Pregnancy High incidence of stillbirths 
1 0.11 ~ Eisler, Ro, 1987a 

methylmercury Chukar Oral LD,o Mortality 2609 Eisler, Ro, 1987a 

methylmercury Mallard Oral NR Reproduction, behavior I 000641 I 0000641 USEPA, 1993c 

methylmercury 81ack duck Oral (subchronic) 2B weeks Reproduction inhibited 
4 

0022 Eisler, R .. 1987a 

methylmercury Fulvous whistling d Oral LD,o Mortality 37.8 Eisler, Ro, 1987a 

methylmercury Northern bobwhite Oral LO,o Mortality' 2308 Eisler, Ro, 1987a 

methylmercury Gray pheasant Oral (subchronic) 30 days Reduced reproductive ability 0064 Eisler, R., 1987a 

ethylmarcury House sparrow Oral LD,o Mortality 1206 Eisler, R .. 1987a 
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Ingestion Toxicity Information for Wildlife 

Analyte 

ethyl mercury 

ethylmercury 

ethyl mercury 

Silver 

Test 
Species 

Bantam chicken 

Prairie chicken 

Japanese quail 

Mouse 

Rat 
Mouse 

Test Duration 
Type 

Oral LD50 

Oral LD50 

Oral LD,o 

Intraperitoneal (acute) 
Oral (chronic) 37 week 

Oral (chronic) 125 days 

Remedial investigation Report 

Site 16 

Mortality 

Mortality 

Mortality 

Mortality 

NAS Whiting Field 

Milton, Florida 

Effect 

1 

1 

Lethal RTV 
mg/kg-BW-day 

190 

11.51 ~ 
14.4 

34 1 c::TIl 

Vanadium Japanese Quail Oral LD,o 5 days 

Mouse Gavage LD,o One time 

Weight gain 

Hypoactivity 

Mortality 

Mortality 

Hypertension 

Development effects 

Decrease in egglaying 

Mortality 

B 31 @j 6.2 

Zinc 

Rat 

Rat 
Chicken 

Rat 

Rat 

Farret 

Rat 

Total Recoyerabie petroleum Hydrocarbons 

TRPH NA 

Oral (subchronic) 2 months 
Oral (subchronic) 35 days 

Oral (subchronic) 6 weeks 
Oral LD,o 

Oral Gestation 

Oral 3-13 days 

Oral (subchronic) NR 

NA NA 

Fetal resorptions in 4 to 20% 
of population 

Mortality and gastrointestinal effects 
Kidney toxicity 

NA 

Selected lethal RTVs are boxed. The lethal RTVs correspond to the NOAEL when available. When an NOAEL is not available, 

then the RTV value is calculated by appling a ten-fold application factor to the LOAEL or a five-fold application factor to the Oral LD50. 
2 Selected sublethal RTVs are boxed. The sublethal RTV corresponds to the NOAEL when available. When an NOAEL is not available, 

the sublethal RTV value is calculated by appling a ten-fold application factor to the sublethal LOAEL. 
3 Value for benzo(a)pyrene chosen as a surrogate for all PAHs. Chemical-specific toxicity studies for ecologically significant endpOints 

are lacking for other PAHs. The sublethal RTV is equal to the LOAEL value because the toxicity test is multi-generational in duration. 

2, 510 1 ~ 

390 

Sublethal RTV 

mg/kg-BW-day 
LOAEL I NOAEL I " I 

222.2 

18.1 

15 

~;-:;---, ~ ~ 
1"11 1 ~ 

1'---2-00-'1 

160 

• ConYerted to dose per kilogram body weight by multiplying the reported value by ingestion rate and diyiding by body weight. Body weights for birds obtained from Dunning, 1984. 

Ingestion rates were calculated using the following regression equation (for all birds) from USEPA , 1993a): Food Ingestion (kg/day) = 0.00582 • Body Weight 0.651 (kg). 

Ingestion rates for the chicken from NRC, 1984. 
5 Sublethal RTV for aluminum is equal to the LOAEL value because the toxicity test is multi-generational in duration. 

6 Converted from 30 ppm to 11 mg/kg BW-day using standard default parameters USEPA, 1988. 

Notes: mg/kg = milligrams per kilogram. 

RTV = reference toxicity value. 

BW = Body weight. 
LD50 = dose resulting in 50% mortality in test population. 

LOAEL = lowest observed adverse effect level. 

NOAEL = no ,observed adverse effect level. 
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Analyte Duration 

iaOTe-W-7 
Ingestion Toxicity Information for Wildlife 

Remedial investigation Report 

Site 16 

NAS Whiting Field 

Milton, Florida 

Effect 

Lethal RlV 

mg/kg-BW-day Test 

Species 

Test 

Type ura LUso I LOAEL I v 

NR = not reported. 

PCBs = polychlorinated biphenyls. 

PAH = polynuclear aromatic hydrocarbons. 
LC 20.10 = lethal concentration for 20% or 10% of the population. 

> = greater than. 

% = percent. 

gest = gestation. 
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Analyte Duration 
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Ingestion Toxicity Information for Wildlife 

Remedial investigation Report 

Site 16 

NAS Whiting Field 

Milton, Florida 

Effect 

Lethal RTV 

mg/kg-BW-day 

Sublethal RTV 

mg/kg-BW-day Test 
Species 

Test 
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Table H - 2 
Ingestion Toxicity Information for Wildlife 

Remedial investigation Report 

Site 16 

NAS Whiting Field 

Milton, Florida 

Lethal RTV Sublethal RTV 

Analyte Test Test Duration Effect mg/kg-BW-day mg/kg-BW-day 
? 

References 

Species Type urarwso I LOAEL In; v LOAEL I NOAEL I nv 

USEPA, 1993c, !:2rnal L!i~~s QY!iIiIl1IDiliati~~ Cdl~da i:)ocYDl!lDls m[ Ib!1 E'[QI!1~tiQD of Wilglim (E'[QQQsal); EPA-822-R-93-007; Washington, D.C. April, 1993. 

U.S. Fish and Wildlife Service. 1984. "Handbook of Toxicity of Pesticides to Wildlife: Resource Publication 153. U.S. Department of the Interior, Washington. D.C. 

Virgo. B.B., and G.D. Bellward, 1975. "Effects of Dietary Dieldrin on Reproduction in the Swiss-Vancouver (SWV) Mouse: Environ. Physiol. Biochem .• Vol. 5. pp. 440-450. 

ingtoI6.x. ) ) ) 1117/00 



Table H-3 
RTVs Selected for Ecological Risk Assessment [a) 

Units (mg/kgBW/day) 

Remedial investigation Report 
Site 16 

Naval Air Station Whiting Field 
Milton, Florida 

Small Mammal [b] Small Bird [e] Predatory Mammal [d] Predatory Bird Ie] 
Analyte Lethal I Sublethal Lethal I Sublethal Lethal I Sublethal Lethal I Sublethal 

Semivolatile Organic Compounds 

Benzo(a)anthracene 12 [f] 10 [f] NA NA 12 [f] 10 [fl NA NA 

Benzo(a)pyrene 12 10 NA NA 12 10 NA NA 

Benzo(b)fluoranthene 12 [f] 10 [f] NA NA 12 [f] 10 [f] NA NA 

Benzo(g,h,i)perylene 12 [f] 10 [f] NA NA 12 [f] 10 [f] NA NA 

Benzo(k)fluoranthene 12 [f] 10 [f] NA NA 12 [f] 10 [f] NA NA 

Carbazole 100 NA NA NA 100 NA NA NA 

Chrysene 12 [f] 10 [f] NA NA 12 [f] 10 [f] NA NA 

Dibenz (a,h) anthracene 12 [f] 10 [f] NA NA 12 [f] 10 [f] NA NA 

bis(2-Ethylhexyl)phthalate 160 3.5 NA NA 160 3.5 NA NA 

Fluoranthene 400 10 [f] NA NA 400 10 [f] NA NA 

Indeno(1,2,3-cd)pyrene 12 [f] 10 [f] NA NA 12 [f] 10 [f] NA NA 

Phenanthrene 140 10 [I] NA NA 140 10 [f] NA NA 

Pyrene 160 10 [f] NA NA 160 10 [f] NA NA 

PesticideslPCBs 

4,4'-DDD 17.4 0.2 119 0.14 12 12 119 0.14 

4,4'-DDE 140 0.2 119 0.39 140 12 119 0.39 

4,4'-DDT 140 0.2 119 0.14 12 12 119 0.14 

Aroclor-1254 100 [g] 0.153 16 [g] 0.09 150 [g] 0.0096 16 [g] 0.9 [hI 

Dieldrin 5 0.065 1.2 NA 13 0.065 1.2 NA 

Inorganic Compounds 

Aluminum 740 425 NA NA 740 425 NA NA 

Arsenic 29 0.58 3.6 1 3.1 0.58 3.6 1 

Barium 43 19.8 NA NA 43 19.8 NA NA 

Cadmium 30 2.15 NA 1 30 2.15 NA 1 

Chromium 40 3.5 25.2 200 40 3.5 25.2 200 

Copper 188 10 NA NA 

I 
i88 10 

I 
NA NA 

I 
Lead 60 30 75 4.61 60 30 75 4.61 

Manganese 45 14 NA NA 45 14 NA NA 
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Table H-3 
RTVs Selected for Ecological Risk Assessment laJ 

Units (mg/kgBW/day) 

Remedial investigation Report 

Site 16 
Naval Air Station Whiting Field 

Milton, Florida 

Small Mammal [b I Small Bird [e] Predatory Mammal [d] 

Analyte Lethal I Sublethal Lethal I Sublethal Lethal I Sublethal 

Mercury 

Mercury (organic) 

Silver 

Vanadium 

Zinc 

Notes: 

4.4 0.05 

3.6 0.05 

6.8 NA 

6.2 8.4 

502 20 

4 0.064 4.4 

2.3 0.0064 0.2 

NA NA 6.8 

19.2 1.1 6.2 

NA NA 502 

[ a I Lethal RTVs correspond to the boxed lethal RTV presented in Table 0-2. Lethal RTVs correspond to the highest NOAEL. 

When an NOAEL value is not available then one-tenth of the lowest LOAEL, or one-fifth of the lowest L050 is used as a surrogate value. 

Sublethal RTVs correspond to the boxed sublethal RTV in table 0-2. Lethal RTVs correspond to the highest NOAEL. 

When an NOAEL value is not available, then one-tenth of the sublethal LOAEL is used as a surrogate. 

I b I These RTVs represent chemical concentrations that are not anticipated to result in adverse eITects for the cotton mouse or short-tailed shrew. 

I c I These RTVs represent chemical concentrations that are not anticipated to result in adverse effects for the eastern meadowlark. 

I d Ilnese RTVs represent chemical concentrations that are not anticipated to result in adverse effects for the red fox. 

When no data are available, the small mammal value is used as a surrogate. 

[ e I These RTVs represent chemical concentrations that are not anticipated to result in adverse effects for the great-horned owl. When no data 

are available, the small bird value is used as a surrogate. 

[ f] The value for benzo(a)pyrene was used as a surrogate. 

I g I TIle value for Aroclor -1260 is used as a surrogate. 

I h I The value for Aroclor - 1254 is used as a surrogate. 

Notes: 

NA = not available. 

RTV = reference toxicity value. 

LDso = dose resulting in 50 % mortality in test population. 

LOAEL = lowest observed adverse effect level. 

NOAEL = no observed adverse effect level. 

PCBs = polychlorinated biphenyls. 

2 

) 

0.05 

0.01 

NA 

8.4 

20 

Predatory Bird Ie] 
Lethal I Sublethal 

4 0.064 

2.3 0.0064 

NA NA 

19.2 1.1 

NA NA 
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Ana1yte 

SEMI-VOLATILE ORGANICS 

Benzo( a)anthracene 

Benzo(a)pyrene 

Benzo(b )fluoranthene 

Benzo(k)fluoranthene 

Bcnzo(g,h, i)perylene 

Carbazole 

Chrysenc 

Dibenzo( a,h )anthracene 

bis(2-Ethylhexyl)phthalate 

Fluoranthene 

Indeno( 1 ,2,3-cd)pyrene 

Phenanthrene 

Pyrene 

PESTICIDESIPCBs 

4,4'-000 

4,4'-00E 

4,4'-00T 

Aroclors 

Dieldrin 

INORGANICS 

Aluminum 

Arsenic 

Barium 

Cadmium 

Chromium 

Copper 

Lead 

-5FPLANT.wkl 

Table H - 4 
Summary of Toxicity Data for Plant Receptors 

Remedial Investigation Report 
Site 16 

Naval Air Station Whiting Field 
Milton, Florida 

I Reference 

Hulzebos e/ ai., 1993 [c] 

Will and Suter, 1994 

Will and Suter, 1994 

Will and Suter, 1994 

Will and Suter, 1994 

Will and Suter, 1994 

\ViH and Suter, 1994 

Will and Suter, 1994 

Will and Suter, 1994 

-5Fl 

I RTV in Soil (mg/Kg) 

25 [b] 

25 [b] 

25 [b] 

25 [b] 

25 [b] 

NA 

25 [b] 

25 [b] 
>1,000 

25 [b] 

25 [b] 

25 [b] 

25 [b] 

12.5 [d] 

12.5 [d] 

12.5 [d] 

40 

12.5 [d] 

50 

10 

500 

3 

2 

100 

50 I 

) 

W··:.· 

-"'" ". 
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Table H - 4 
Summary of Toxicity Data for Plant Receptors 

Remedial Investigation Report 
Site 16 

Naval Air Station Whiting Field 
Milton, Florida 

Analyte I Reference I RTV in Soil (mg/Kg) 

Manganese 

Mercury 

Silver 

Vanadium 

Zinc 

Will and Suter, 1994 

Will and Suter, 1994 

Will and Suter, 1994 

Will and Suter, 1994 

Will and Suter, 1994 

[a] RTVs in soil are equal to chemical concentrations in soil that are not expected to result in adverse effects to plants. 

[b] Value represents 14-day growth EC50 for Lactuca sativa in soil. 

[c] Value for acenaphthene used as a surrogate (Will and Suter, 1994). 

[d] Value for 4,4'-DDT used as a surrogate. 

Notes: 

NA = Not Available. 

RTV = reference toxicity value. 

PCBs = polychlorinated biphenyls. 

References: 
Hulzebos, E.M., D.M.M. Adema, E.M. Dirven-van Breemen, L. Henzen, W.A. van Dis, H.A. Herbold, J.A. Hoekstra, R. Baerselman, and 

CAM. van Gestel. 1993. "Phytoxicity Studies with Lactuca sativa in Soil and Nutrient Solution." Environ. Toxico!. and Chem. 1 

500 

0.3 

2 

2 

50 

Will, M.E., and G.W. Suter. 1994. Toxicological Benchmarks for Screening Potential Contaminants of Concern for Effects on Terrestrial Plants. 

1994 Rev. (September). Environmental Sciences Division. Oak Ridge, Tennessee: Oak Ridge National Laboratory. 
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Tab •• .. ~ - 5 

Summary of Toxicity Data for Terrestrial Invertebrates 

Remedial Investigation Report 
Site 16 

Naval Air Station Whiting Field 
Milton, Florida 

Chemical 

Analy!e Test Test Test Concentration Effect RTV Reference 

Tvpe Duration Species (ml!ik~) (mglkg) 

SEMIVOlATllE ORGANIC COMPOUNDS 

Benzo(a)anthracene Soil Test 14-day E. foetida 173 LC50 34 la] Neuhauser et al., 1985. 

Benzo(a)pyrene Soil Test 14-day E. foetida 173 LCso 34 la] Neuhauser et al., 1985. 

Benzo(b and k)fluoranthene Soil Test 14-day E. foetida 173 LCso 34 la] Neuhauser et al., 1 985. 

Benzo(g,h,i)perylene Soil Test 14-day E. foetida 173 LCso 34 la] Neuhauser et al., 1985. 

Carbazole NA NA NA NA NA NA NA 

Chrysene Soil Test 14-day E. foelida 173 LCso 34 la] Neuhauser et al., 1 985. 

Dibenz(a,h)anthracene Soil Test 14-day E. foelida 173 LCso 34 la] Neuhauser el al., 1985. 

bis(2-Ethylhexyl)phthalate Soil Test 14-day 4 test species 2,390 LCso 478 Ib] Neuhauser el al ., 1 985. 

Fluoranthene Soil Test 14-day E. foelida 173 LCw 34 la] Neuhauser et al., 1985. 

Indeno(1,2,3-cd)pyrene Soil Test 14-day E. foetida 173 LCso 34 la] Neuhauser et al., 1 985. 

Phenanthrene Soil Test 14-day E. foetida 173 LCso 34 la] Neuhauser et al., 1 985. 

Pyrene Soil Test 14-day E. foetida 173 LCso 34 la] Neuhauser et al., 1 985. 

PESTICIDESIPCBs 

4,4'-000 Soil Test NS NS 60 58 % mortality 12 Ie] USEPA, 1985 

4,4'-DDE Soil Test NS NS 60 58 % mortality 12 Ie] USEPA, 1985 

4,4'-DDT Soil Test NS NS 60 58 % mortality 12 USEPA, 1985 

Aroclor-1254 NA NA NA NA NA NA NA 

Dieldrin Soil Test 89-day E. foelida 10 6 % decrease in number of cocoons hatched Reinecke and Venter, 1985 

Dieldrin Soil Test 89-day E. foelida 30 26 % decrease in number of cocoons hatched 30 Reinecke and Venter, 1985 

Dieldrin Soil Test 89-day E. foetida 100 36 % decrease in number of cocoons hatched Reinecke and Venter, 1985 

Dieldrin Soil Test 89-day E. foelida 100 50 % decrease in number of cocoons produced Reinecke and Venter, 1985 

Endrin NA NA NA NA NA NA NA 

INORGANIC ANAL VTES 

Aluminum NA NA NA NA NA NA NA 

Arsenic Soil Test 14-day E. foelida 100 o % mortality 100 Bouche et ai., 1987 

Arsenic Soil Test 14-day E. foetida 200 100 % mortality Bouche et ai., 1987 

Barium NA NA NA NA NA NA NA 

Cadmium Soil Test 14-day E. foetida 900 o % mortality Bouche et ai., 1987 

Cadmium Soil Test 14-day E. foetida 2,700 100 % mortality Bouche et ai., 1987 

Cadmium Soil Test 14~day E. foetida 1.000 Ie! LeGo van Gestel and van Dis, 1988 

Cadmium Soil Test 20-week E. foetida 501d] Decrease in cocoon production 50 Ie] Malecki et ai., 1982 

Cadmium Soil Test 2·week E. foetida 1,843 LCso Neuhauser et ai., 1985 

Chromium 

Copper Soil Test 14-day E. foetida 10 o % mortality Bouche et ai., 1987 

Copper Soil Test 14-day E. foetida 30 20 % mortality 30 Bouche et ai., 1987 



Analyte 

Copper 

Copper 

Lead 

Lead 

Manganese 

Mercury 

Mercury 

Silver 

Vanadium 

Zinc 

Zinc 

NOTES: 

Test 

Type 

Soil Test 

Soil Test 

Soil Test 

Soil Test 

NA 

Soil Test 

Soil Test 

NA 

NA 

Soil Test 

Soil Test 

Test 

Duration 

20-week 

2-week 

20-week 

2-week 

NA 

14-day 

14-day 

NA 

NA 

20-week 

2-week 

Table H - 5 
Summary of Toxicity Data for Terrestrial Invertebrates 

Test 

Species 

E. foetida 

E. foetida 

E. foetida 

E. foetida 

NA 

E. foetida 

E. foetida 

NA 

NA 

E. foetida 

E. foetida 

Remedial Investigation Report 
Site 16 

Naval Air Station Whiting Field 
Milton, Florida 

Chemical 

Concentration Effect 

(m2!ke) 

2,000 [d) Decrease in cocoon production 

643 LCso 

5,000 [d) Decrease in cocoon production 

5,941 LCso 
NA NA 

36 o % mortality 

216 60 % mortality 

NA NA 

NA NA 

5,000 [d) Decrease in cocoon production 

662 LCso 

[a) Equal to the lowest LCso in each chemical class, multiplied by a safety factor of 0.2. 

Value for fluorene used for PAHs. 

RTV 

(ml!fkl!) 

1,190 [e] 

NA 

36 

NA 

NA 

130 [e) 

[b) Mean of LCw for four test species (A. teberculata, E. foellda, E. eugeniae, and P. excavatus) from artificial soil tests; values used for a whole chemical class 

are multiplied by a factor of 0.2 (Neuhauser et al., 1986). Value for dimethylphthalate used for phthalates. 

[e) LCso value for soil at pH = 7.0; LCso = 320 ug/g - 560 ug/g for soil pH = 4.1. 

[d) Acetate salt. 

[e) Conservative factor of 0.2 applied to endpoint; resultant value should be protective of 99.9% of the exposed population from acute effects ·(USEPA, 1986). 

Notes: 

RTV = reference toxicity value. 

NA = not available. 

PCBs = polychlorinated biphenyls. 

mg/kg = milligrams per kilogram. 

LDso = dose resulting in 50% mortality in test population. 

References: 

Reference 

Malecki et aI., 1982 

Neuhauser et aI., 1985 

Malecki et aI., 1982 

Neuhauser et aI., 1985 

NA 

Bouche et aI., 1987 

Bouche et aI., 1987 

NA 

NA 

Malecki et aI., 1982 

Neuhauser et al., 1985 

Bouche, M.B., et al. 1987. "Lethal Concentrations of Heavy Metals in Tissue of Earthworms." Contract Number DAJA 45-87-C-0013, 2nd interim report (October). 

Montpellier Cedex, France: Universite des Sciences et Techniques du Languedoc. 

van Gestel, C.A.M., and W.A. van Dis. 1988. "The Influence of Soil Characteristics on the Toxicity of Four Chemicals to the Earthworm Eisenia fetida endrei (Oligochaeta)." BioI. Fertil. Soils 6:262-265. 

Hans, R.K, R.C. Gupta, and M_U. Beg. 1990. "Toxicity Assessment of Four Insecticides to Earthworm, Pheretima posthuma." Bulletin of Environ_ Contam. Toxicol. 45:358-364 

Malecki, M.R, E.F. Neuhauser, and R.C. Loehr. 1982. "The Effect of Metals on the Growth and Reproduction of Eisenia foetida." Pedobilogia 24:129-137. 

Neuhauser, E.F., R.C. Loehr, M.R. Malecki, D_l. Milligan, and P.R. Durkin. 1985. "The Toxicity of Selected Organic Chemicals to the Earthworm Eisenia fetida." J. Environ. Qual. 14:383-388. 

Reinecke, A.J. and J_M. Venter. 1985. "Influence of Dieldrin on the Reproduction of the Earthworm Eisenia fetida (Oligochaeta)." BioI. Fertil. Soils 1 :39-44. 

U.S. Environmental Protection Agency (USEPA). 1985. "Environmental Profiles and Hazard Indices for Constituents of Municipal Sludge: DDT/DDE/DDD." Office of Water Regulations and Standards. Wa 
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TASLE H-6 
ESTIMATION OF CHRONIC EXPOSURES TO TERRESTRIAL RECEPTORS FROM EXPOSURE TO RME CONCENTRATIONS IN FOOD AND SURFACE SOIL 

REMEDIAL INVESTIGATION REPORT 
Naval Air Station Whiting Field-Site 16 

EXPOSURE CONCENTRATION DATA 

Senzo (a) pyrene 3.7E-01 
Senzo (b) fluoranthene 4.1E-01 
Senzo (k) fluoranthene 3.9E-01 
Senzo (g,h,i) perylene 3.0E-01 
bis(2-Ethylhexyl) phthalate 1.2E-01 
Carbazole 9.7E-02 

3.9E-01 
Dibenzo (a,h) anthracene 2.4E-01 
Fluoranthene 3.4E-01 
Indeno (1 ,2,3-cd) pyrene 3.2E-01 
Phenanthrene 2.3E-01 
Pyrene 3.1E-01 

6.2E-03 
3.7E-02 
2.0E-02 
6.8E-02 
3.2E-02 
1.1E+04 
3.8E+OO 
6.3E+01 
2.1E+OO 
1.5E+01 
7.8E+01 
4.7E+02 
3.0E+02 
1.3E-01 
2.3E+OO 
2.1E+01 
4.1E+02 

[a) Sioaccumulation factors are presented in 

5.0E-02 
5.0E-02 
5.0E-02 
5.0E-02 
5.0E-02 
5.0E-02 
5.0E-02 
5.0E-02 
5.0E-02 
5.0E-02 
5.0E-02 
5.0E-02 
3.3E+OO 
1.7E+OO 
5.7E-01 
5.8E+OO 
5.5E+OO 
7.5E-02 
6.6E-03 
7.5E-03 
1.1E+01 
1.6E-01 
1.6E-01 
7.8E-02 
2.0E-02 
6.8E-02 
1.5E-01 
1.2E-01 
1.8E+OO 

Appendix H, Table H-1 

TISSUE LEVELS IN PRIMARY 

1.9E-02 3.4E-03 1.3E-03 
2.1E-02 HE-03 1.4E-03 
1.9E-02 3.4E-03 1.3E-03 
1.5E-02 3.4E-03 1.0E-03 
5.9E-03 8.7E-03 1.0E-03 
4.9E-03 5.2E-02 5.0E-03 
1.9E-02 3.4E-03 1.3E-03 
1.2E-02 3.4E-03 8.3E-04 
1.7E-02 3.4E-03 1.2E-03 
1.6E-02 HE-03 1.1E-03 
1.2E-02 HE-03 8.0E-04 
1.6E-02 HE-03 1.1E-03 
2.0E-02 1.0E-02 6.2E-05 
6.3E-02 1.0E-02 3.7E-04 
1.1E-02 1.0E-02 2.0E-04 
3.9E-01 1.2E-01 8.2E-03 
1.7E-01 1.7E-02 5.4E-04 
8.5E+02 8.0E-04 9.0E+OO 
2.5E-02 3.0E-01 1.1E+OO 
4.8E-01 3.0E-02 1.9E+OO 
2.2E+01 3.3E+01 6.9E+01 
2.4E+OO 1.5E-03 2.3E-02 
1.3E+01 7.8E-01 6.1E+01 
3.7E+01 O.OE+OO O.OE+OO 
5.9E+OO 5.0E-02 1.5E+01 
8.8E-03 1.8E~01 2.3E-02 
3.5E-01 8.0E-02 1.8E-01 
2.5E+OO 1.1E-03 2.3E-02 
7.3E+02 6.1E-01 2.5E+02 

[b) Plant and invertebrate tissue concentrations are calculated by multiplying the soil concentration by the plant or invertebrate SAF. 

9.5E-01 5.9E-03 
9.5E-01 6.6E-03 
9.5E-01 6.2E-03 
9.5E-01 4.8E-03 
1.9E-01 4.1E-04 
1.5E-01 O.OE+OO 
9.5E-01 6.2E-03 
9.5E-01 3.8E-03 
9.5E-01 5.5E-03 
9.5E-01 5.2E-03 
9.5E-01 3.7E-03 
9.5E-01 5.0E-03 
1.2E+OO 1.9E-03 
1.2E+OO 6.3E-03 
1.2E+OO 1.4E-03 
3.8E+OO 1.2E-01 
1.5E+OO 2.0E-02 
7.5E-02 1.5E+01 
1.0E-01 4.0E-02 
7.5E-03 1.0E-02 
2.1E+OO 4.8E+01 
2.8E-01 1.0E-01 
6.0E-01 1.2E+01 
1.5E-02 1.3E-01 
2.0E-02 1.7E-01 
1.0E-02 9.4E-05 
1.5E-01 1.6E-02 
1.2E-01 5.4E-02 
2.1E+OO 2.9E+02 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.9E+OO 
2.9E+OO 
2.9E+OO 
3.2E-01 
4.4E-01 

NA 
6.0E-03 

NA 
3.8E-01 
2.8E-01 

NA 
NA 
NA 

2.3E+OO 
NA 
NA 
NA 

[c) Mammal and bird tissue concentrations are calculated by multiplying the small mammal or bird body weight- and ingestion rate-normalized TSD by the mammal or bird SAF. 

NA = Not analyzed 

ND = Not detected 
TBD = Total body dose 

1212199 

) 

O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 
O.OE+OO 'ill' 

O.OE+OO 
O.OE+OO 
O.OE+OO -s-

9.1E-04 ... 

2.8E-03 
5.5E-04 
1.9E-03 
1.2E-03 
O.OE+OO 
5.2E-05 
O.OE+OO 
2.3E-01 
1.4E-02 
O.OE+OO 
O.OE+OO 
O.OE+OO 
8.2E-04 
O.OE+OO 
O.OE+OO 
O.OE+OO 
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TABLE H-6 

ESTIMATION OF CHRONIC EXPOSURES TO TERRESTRIAL RECEPTORS FROM EXPOSURE TO RME CONCENTRATIONS IN FOOD AND SURFACE SOIL 

REMEDIAL INVESTIGATION REPORT 

Naval Air Station Whiting Field-Site 16 

Benzo (a) pyrene 
Benzo (b) fluoranthene 

Senzo (k) fluoranthene 

Benzo (g,h,i) perylene 
bis(2-Ethylhexyl) phthalate 

Carbazole 

Chrysene 
Dibenzo (a,h) anthracene 

Fluoranthene 
Indeno (1,2,3-cd) pyrene 

Phenanthrene 

Pyrene 

9.8E-04 
1.1E-03 
1.0E-03 

7.9E-04 

3.6E-04 
6.4E-04 

1.0E-03 
6.3E-04 

9.1E-04 

8.5E-04 
6.1E-04 
8.3E-04 

2.1E-04 

6.9E-04 
1.6E-04 

4.5E-03 
1.7E-03 

3.0E+01 

1.0E-01 
2.8E-01 

5.9E+OO 
5.3E-02 

5.3E+OO 

1.2E+OO 
1.8E+OO 

2.3E-03 
2.3E-02 

6.5E-02 

2.8E+01 

9.0E-05 7.6E-04 2.9E-06 3.8E-07 

9.9E-05 8.4E-04 3.3E-06 4.2E-07 

9.4E-05 B.OE-04 3.1E-06 3.9E-07 

7.2E-05 6.1E-04 2.4E-06 3.0E-07 

2.9E-05 2.4E-04 5.2E-07 1.0E-07 

2.6E-05 2.1 E-04 3.4E-07 9.0E-08 

9.4E-05 8.0E-04 3.1E-06 3.9E-07 

5.8E-05 4.9E-04 1.9E-06 2.4E-07 

8.3E-05 7.1E-04 2.7E-06 3.5E-07 

7.BE-05 6.6E-04 2.6E-06 3.3E-07 

5.6E-05 4.BE-04 1.8E-06 2.4E-07 

7.6E-05 6.4E-04 2.5E-06 3.2E-07 

4.3E-05 2.4E-04 6.2E-07 1.1E-07 

1.3E-04 7.8E-04 2.1E-06 3.6E-07 

2.6E-05 1.6E-04 4.9E-07 7.6E-08 

8.2E-04 4.6E-03 3.5E-05 3.1E-06 

3.6E-04 2.0E-03 5.8E-06 9.7E-07 

3.3E+OO 2.6E+01 4.3E-02 1.1E-02 

1.2E-03 7.9E-03 2.4E-05 S.2E-06 

1.1 E-02 1.0E-01 2.2E-04 4.SE-OS 

8.4E-02 3.8E-01 1.3E-02 7.9E-04 

7.0E-03 S.OE-02 8.1E-OS 2.0E-OS 

7.0E-02 3.7E-01 3.7E-03 3.7E-04 

1.4E-01 1.1 E+OO 1.7E-03 4.4E-04 

6.1E-02 S.3E-01 1.1E-03 2.4E-04 

4.9E-OS 3.3E-04 S.3E-07 1.7E-07 

1.1 E-03 7.7E-03 1.3E-OS 3.4E-06 

8.1E-03 6.0E-02 8.8E-OS 2.4E-05 

1.7E+OO 9.4E+OO 8.1E-02 7.1E-03 

[al Calculated by summing the products of individual prey type concentrations and percent in diet, multiplying by the SFF, exposure duration, 

and ingestion rate, and then dividing by body weight. 

12/2/99 
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TABLE H-7 

ESTIMATION OF CHRONIC EXPOSURES TO TERRESTRIAL RECEPTORS FROM EXPOSURE TO RME CONCENTRATIONS IN FOOD AND SURFACE SOIL 

REMEDIAL INVESTIGATION REPORT 

Naval Air Station Whiting Field-Site 16 

Great-homed owl 

Redfox 

NOTES: 

Small omn. bird 

Small omn. mammal 

Predatory bird 

Predatory mammal 

75% 

78% 

0% 

20% 

[c] Documentation of exposure parameters presented in Table 7-7. 

20% 0% 

12% 0% 

0% 80% 

10% 57% 

0% 

0% 

0% 

0% 

0% 

0% 

19% 

10% 

[d] Site Foraging Frequency (SFF). Calculated by dividing site area by receptor home range (cannot exceed 1.0) 

1212199 

5% 

10% 

1% 

3% 

5.0 

0.96 

15 

250 

2.0E-02 

1.0E-01 

6.7E-03 

4.0E-04 

0.012 

0.002 

0.078 

0.24 

0.0115 

0.0025 

0.077 

0.398 

0.087 

0.017 

1.5 

4.69 
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TABLE H-S 
RISK FROM POTENTIAL LETHAL EFFECTS FOR TERRESTRIAL RECEPTORS FROM RME CONCENTRATIONS 
OF ECPCs IN FOOD AND SURFACE SOIL 

REMEDIAL INVESTIGATION REPORT 
Naval Air Station Whiting Field-Site 16 

1.1E-03 
1.0E-03 
7.9E-04 
3.6E-04 
6.4E-04 
1.0E-03 
6.3E-04 
9.1E-04 
S.5E-04 
6.1E-04 
S.3E-04 
2.1E-04 
6.9E-04 
1.6E-04 
4.5E-03 
1.7E-03 
3.0E+01 
1.0E-01 
2.SE-01 
5.9E+OO 
5.3E-02 
5.3E+OO 
1.2E+OO 
1.SE+OO 
2.3E-03 
2.3E-02 
6.5E-02 
2.SE+01 

TBD = Total Body Dose (inglkgBW-day). 

1.2E+01 
1.2E+01 
1.2E+01 
1.6E+02 
1.0E+02 
1.2E+01 
1.2E+01 
4.0E+02 
1.2E+01 
1.4E+02 
1.6E+02 
1.7E+01 
1.4E+02 
1.7E+01 
1.0E+02 
5.0E+OO 
7.4E+02 
2.9E+01 
4.3E+01 
3.0E+01 
4.0E+01 
1.9E+02 
6.0E+01 
4.5E+01 
4.4E+OO 
6.SE+OO 
6.2E+OO 
5.0E+02 

S.5E-05 9.4E-05 
6.6E-05 7.2E-05 
2.2E-06 2.9E-05 
6.4E-06 2.6E-05 
S.5E-05 9.4E-05 
5.3E-05 5.SE-05 
2.3E-06 S.3E-05 
7.1 E-05 7.SE-05 
4.4E-06 5.6E-05 
5.2E-06 7.6E-05 
1.2E-05 4.3E-05 1.2E+02 3.6E-07 
4.9E-06 1.3E-04 1.2E+02 1.1E-06 
9.2E-06 2.6E-05 1.2E+02 2.2E-07 
4.5E-05 S.2E-04 1.6E+01 5.1E-05 
3.5E-04 3.6E-04 1.2E+OO 3.0E-04 
4.0E-02 3.3E+OO 
3.5E-03 1.2E-03 3.6E+OO 3.3E-04 
6.5E-03 1.1E-02 
2.0E-01 S.4E-02 
1.3E-03 7.0E-03 2.6E+01 2.7E-04 
2.SE-02 7.0E-02 
2.1E-02 1.4E-01 7.5E+01 1.9E-03 
4.1E-02 6.1E-02 
5.1E-04 4.9E-05 4.0E+OO 1.2E-05 
3.3E-03 1.1 E-03 
1.1E-02 S.1E-03 1.9E+01 4.2E-04 
5.7E-02 1.7E+OO 

RTV = Reference Toxicity Value (mg/kgBW-day); wildlife RTVs are presented in Appendix F, Table F-9. 
HQ = Hazard Quotient (calculated by dividing TBD by RTV) 

NA = Not Available 
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S.OE-04 
6.1E-04 
2.4E-04 
2.1E-04 
S.OE-04 
4.9E-04 
7.1E-04 
6.6E-04 
4.SE-04 
6.4E-04 
2.4E-04 
7.SE-04 
1.6E-04 
4.6E-03 
2.0E-03 
2.6E+01 
7.9E-03 
1.0E-01 
3.SE-01 
5.0E-02 
3.7E-01 
1.1E+OO 
5.3E-01 
3.3E-04 
7.7E-03 
6.0E-02 
9.4E+OO 

1.2E+01 
1.2E+01 6.6E-05 
1.2E+01 5.1E-05 
1.6E+02 1.5E-06 
1.0E+02 2.1E-06 
1.2E+01 6.6E-05 
1.2E+01 4.1E-05 
4.0E+02 1.SE-06 
1.2E+01 5.5E-05 
1.4E+02 3.4E-06 
1.6E+02 4.0E-06 
1.7E+01 1.4E-05 
1.4E+02 5.5E-06 
1.7E+01 9.2E-06 
1.0E+02 4.6E-05 
5.0E+OO 4.1E-04 
7.4E+02 3.6E-02 
2.9E+01 2.7E-04 
4.3E+01 2.4E-03 
3.0E+01 1.3E-02 
4.0E+01 1.2E-03 
1.9E+02 2.0E-03 
6.0E+01 1.9E-02 
4.5E+01 1.2E-02 
4.4E+OO 7.6E-05 
6.SE+OO 1.1E-03 
6.2E+OO 9.7E-03 
5.0E+02 1.9E-02 

) 
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TABLE H-B 
RISK FROM POTENTIAL LETHAL EFFECTS FOR TERRESTRIAL RECEPTORS FROM RME CONCENTRATIONS 
OF ECPCs IN FOOD AND SURFACE SOIL 

REMEDIAL INVESTIGATION REPORT 
Naval Air Station Whiting Field-Site 16 

Benzo (a) pyrene 
Benzo (b) f1uoranthene 
Benzo (k) f1uoranthene 
Benzo (g,h,i) perylene 
bis(2-Ethylhexyl) phthalate 
Carbazole 
Chrysene 
Dibenzo (a,h) anthracene 
Fluoranthene 
Indeno (1 ,2,3-cd) pyrene 
Phenanthrene 
Pyrene 

,4-DDD 
,4-DDE 

Barium 
Cadmium 
Chromium 
Copper 
Lead 
Manganese 
Mercury 
Silver 

TBD = Total Body Dose (mglkgBW-day). 

2.9E-06 3.BE-07 
3.3E-06 4.2E-07 
3.1E-06 3.9E-07 
2.4E-06 3.0E-07 
5.2E-07 1.0E-07 
3.4E-07 9.0E-OB 
3.1E-06 3.9E-07 
1.9E-06 2.4E-07 
2.7E-06 3.5E-07 
2.6E-06 3.3E-07 
1.BE-06 2.4E-07 
2.5E-06 3.2E-07 
6.2E-07 1.2E+02 5.2E-09 1.1E-07 
2.1E-06 1.2E+02 1.7E-OB 3.6E-07 
4.9E-07 1.2E+02 4.1E-09 7.6E-OB 
3.5E-05 1.6E+01 2.2E-06 3.1E-06 
5.BE-06 1.2E+OO 4.9E-06 9.7E-07 
4.3E-02 1.1E-02 
2.4E-05 3.6E+OO 6.7E-06 5.2E-06 
2.2E-04 4.5E-05 
1.3E-02 7.9E-04 
B.1E-05 2.5E+01 3.2E-06 2.0E-05 
HE-03 3.7E-04 
1.7E-03 7.5E+01 2.2E-05 4.4E-04 
1.1E-03 2.4E-04 
5.3E-07 4.0E+OO 1.3E-07 1.7E-07 
1.3E-05 3.4E-06 
B.BE-05 1.9E+01 4.6E-06 2.4E-05 
B.1E-02 7.1E-03 

RTV = Reference Toxicity Value (mg/kgBW-day); wildlife RTVs are presented in Appendix F, Table F-9. 
HQ = Hazard Quotient (calculated by dividing TBD by RTV) 

NA = Not Available 
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1.2E+01 
1.2E+01 
1.2E+01 
1.2E+01 
1.6E+02 
1.0E+02 
1.2E+01 
1.2E+01 
4.0E+02 
1.2E+01 
1.4E+02 
1.6E+02 
1.2E+01 
1.4E+02 
1.2E+01 
1.5E+02 
1.3E+01 
7.4E+02 
3.1E+OO 
4.3E+01 
3.0E+01 
4.0E+01 
1.9E+02 
6.0E+01 
4.5E+01 
4.4E+OO 
6.BE+OO 
6.2E+OO 
5.0E+02 

3.1E-OB 
3.5E-OB 
3.3E-OB 
2.5E-OB 
6.4E-10 
9.0E-10 
3.3E-OB 
2.0E-OB :i. 
B.7E-10 ~ 
2.7E-OB tl .. 
1.7E-09 .. ~]:' 

2.0E-09 ".~~ :-', 

9.4E-09 
2.6E-09 
6.4E-09 
2.1E-OB 
7.5E-OB 
1.4E-05 .~ 

1.7E-06 ::t 

1.0E-06 
2.6E-05 
5.1E-07 
2.0E-06 
7.4E-06 
5.3E-06 
3.BE-OB 
5.0E-07 
3.9E-06 
1.4E-05 
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TABLE H-9 
RISK FROM POTENTIAL SUBLETHAL EFFECTS FOR TERRESTRIAL RECEPTORS FROM RME CONCENTRATIONS 
OF ECPCs IN FOOD AND SURFACE SOIL 

REMEDIAL INVESTIGATION REPORT 
Naval Air Station Whiting Field-Site 16 

Benzo (a) pyrene 9.BE-04 
Benzo (b) fluoranthene 1.1E-03 
Benzo (k) fluoranthene 1.0E-03 
Benzo (g,h,i) perylene 7.9E-04 
bis(2-Ethylhexyl) phthalate 3.6E-04 
Carbazole 6.4E-04 
Chrysene 1.0E-03 
Dibenzo (a,h) anthracene 6.3E-04 
Fluoranthene 9.1E-04 
Indeno (1,2,3-cd) pyrene B.5E-04 
Phenanthrene 6.1E-04 
Pyrene B.3E-04 
4,4-DOD 2.1E-04 

6.9E-04 
1.6E-04 
4.5E-03 
1.7E-03 

3.0E+01 
1.0E-01 
2.BE-01 
5.9E+OO 
5.3E-02 

5.3E+OO 
1.2E+OO 
1.BE+OO 
2.3E-03 
2.3E-02 
6.5E-02 
2.BE+01 

TBD = Total Body Dose (mg/kgBW-day). 

1.0E+01 
1.0E+01 
1.0E+01 
1.0E+01 
3.5E+OO 

1.0E+01 
1.0E+01 
1.0E+01 
1.0E+01 
1.0E+01 
1.0E+01 
2.0E-01 
2.0E-01 
2.0E-01 
1.5E-01 
6.5E-02 
4.3E+02 
5.BE-01 
2.0E+01 
2.2E+OO 
3.5E+OO 
1.0E+01 
3.0E+01 
1.4E+01 
5.0E-02 

B.4E+OO 
2.0E+01 

9.BE-05 9.0E-05 
1.1E-04 9.9E-05 
1.0E-04 9.4E-05 
7.9E-05 7.2E-05 
1.0E-04 2.9E-05 

2.6E-05 
1.0E-04 9.4E-05 
6.3E-05 5.BE-05 
9.1E-05 B.3E-05 
B.5E-05 7.BE-05 
6.1E-05 5.6E-05 
B.3E-05 7.6E-05 
1.0E-03 4.3E-05 1.4E-01 3. 1 E-04 
3.5E-03 1.3E-04 3.9E-01 3.4E-04 
B.OE-04 2.6E-05 1.4E-01 1.9E-04 
2.9E-02 B.2E-04 9.0E-02 9.1E-03 
2.7E-02 3.6E-04 
7.0E-02 3.3E+OO 
1.BE-01 1.2E-03 1.0E+OO 1.2E-03 
1.4E-02 1.1E-02 

2.BE+OO B.4E-02 1.0E+OO B.4E-02 
1.5E-02 7.0E-03 2.0E+02 3.5E-05 
5.3E-01 7.0E-02 
4.1E-02 1.4E-01 4.6E+OO 3.0E-02 
1.3E-01 6.1E-02 
4.5E-02 4.9E-05 6.4E-02 7.6E-04 

1.1E-03 
7.BE-03 B.1E-03 1.1E+OO 7.4E-03 
1.4E+OO 1.7E+OO 

RTV = Reference Toxicity Value (mglkgBW-day); wildlife RTVs are presented in Appendix F, Table F-9. 
HQ = Hazard Quotient (calculated by dividing TBD by RTV) 

NA = Not Available 
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7.6E-04 1.0E+01 
B.4E-04 1.0E+01 
B.OE-04 1.0E+01 
6.1E-04 1.0E+01 
2.4E-04 3.5E+OO 
2.1E-04 
B.OE-04 1.0E+01 
4.9E-04 1.0E+01 
7.1E-04 1.0E+01 
6.6E-04 1.0E+01 
4.BE-04 1.0E+01 
6.4E-04 1.0E+01 
2.4E-04 2.0E-01 
7.BE-04 2.0E-01 
1.6E-04 2.0E-01 
4.6E-03 1.5E-01 
2.0E-03 6.5E-02 
2.6E+01 4.3E+02 
7.9E-03 5.BE-01 
1.0E-01 2.0E+01 
3.BE-01 2.2E+OO 
5.0E-02 3.5E+OO 
3.7E-01 1.0E+01 
1.1E+OO 3.0E+01 
5.3E-01 1.4E+01 
3.3E-04 5.0E-02 
7.7E-03 
6.0E-02 B.4E+OO 
9.4E+OO 2.0E+01 

7.6E-05 
8.4E-05 
B.OE-05 
6.1E-05 
6.9E-05 

B.OE-05 
4.9E-05 
7.1E-05 
6.6E-05 
4.BE-05 
6.4E-05 
1.2E-03 
3.9E-03 
B.OE-04 
3.0E-02 
3.1E-02 
6.2E-02 
1.4E-02 
5.2E-03 
1.BE-01 
1.4E-02 
3.7E-02 
3.7E-02 
3.BE-02 
6.7E-03 

7.2E-03 
4.7E-01 
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TABLE H-9 

RISK FROM POTENTIAL SUBLETHAL EFFECTS FOR TERRESTRIAL RECEPTORS FROM RME CONCENTRATIONS 

OF ECPCs IN FOOD AND SURFACE SOIL 

REMEDIAL INVESTIGATION REPORT 

Naval Air Station Whiting Field-Site 16 

Benzo (a) pyrene 

Benzo (b) f1uoranthene 

Benzo (k) f1uoranthene 

Benzo (g,h,i) perylene 

phthalate 

TBD = Total Body Dose (mg/kgBW-day). 

2.9E-06 

3.3E-06 

3.1E-06 

2.4E-06 

5.2E-07 

3.4E-07 

3.1E-06 

1.9E-06 

2.7E-06 

2.6E-06 

1.8E-06 

2.5E-06 
5.9E-07 

2.0E-06 

4.7E-07 

3.5E-05 

5.SE-06 

4.3E-02 

2.4E-05 

2.2E-04 

1.3E-02 

S.1E-05 

3.7E-03 

1.7E-03 

1.1E-03 

5.0E-07 

1.3E-05 

S.SE-05 

S.1 E-02 

3.SE-07 

4.2E-07 

3.9E-07 

3.0E-07 

1.0E-07 

9.0E-OS 

3.9E-07 

2.4E-07 

3.5E-07 

3.3E-07 

2.4E-07 

3.2E-07 

1.4E-01 4.2E-06 1.1E-07 

3.9E-01 5.1E-06 3.6E-07 

1.4E-01 3.4E-06 7.6E-OS 

9.0E-01 3.9E-05 3.1E-06 

9.7E-07 

1.1E-02 

1.0E+OO 2.4E-05 5.2E-06 

4.5E-05 

1.0E+OO 1.3E-02 7.9E-04 

2.0E+02 4.0E-07 2.0E-05 

3.7E-04 

4.6E+OO 3.6E-04 4.4E-04 

2.4E-04 

6.4E-02 7.9E-06 1.7E-07 

3.4E-06 

1.1E+OO S.OE-05 2.4E-05 

7.1E-03 

RTV = Reference Toxicity Value (mg/kgBW-day); wildlife RTVs are presented in Appendix F, Table F-9. 

HQ = Hazard Quotient (calculated by dividing TBD by RTV) 

NA = Not Available 
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1.0E+01 

1.0E+01 

1.0E+01 

1.0E+01 

3.5E+OO 

1.0E+01 

1.0E+01 

1.0E+01 

1.0E+01 

1.0E+01 

1.0E+01 

1.2E+01 
1.2E+01 

1.2E+01 

9.6E-03 

6.5E-02 

4.3E+02 

5.SE-01 

2.0E+01 

2.2E+OO 

3.5E+OO 

1.0E+01 

3.0E+01 

1.4E+01 

5.0E-02 

S.4E+OO 

2.0E+01 

) 

3.SE-OS 
4.2E-OS 

3.9E-OS 

3.0E-OS 
2.9E-OS 

3.9E-OS 

2.4E-OS 

3.5E-OS 

3.3E-OS 

2.4E-OS 

3.2E-OS 

9.3E-09 

3.0E-OS 

6.3E-09 

3.3E-04 

1.5E-05 

2.5E-05 

9.0E-06 

2.3E-06 

3.7E-04 

5.SE-06 

3.7E-05 

1.5E-05 

1.7E-05 

3.3E-06 

2.9E-06 

3.5E-04 
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TABLE H-10 

ESTIMATION OF SUBCHRONIC EXPOSURES TO TERRESTRIAL RECEPTORS FROM EXPOSURE TO CT CONCENTRATIONS IN FOOD AND SURFACE SOIL 

REMEDIAL INVESTIGATION REPORT 

Naval Air Station Whiting Field-Site 16 

EXPOSURE CONCENTRATION DATA 

[a] Bioaccumulation factors are presented in 

3.7E-01 
3.4E-01 
2.5E-01 
1.2E-01 
9.7E-02 
3.3E-01 
2.1E-01 
2.9E-01 
2.7E-01 
2.0E-01 
2.6E-01 
4.4E-03 
1.5E-02 
1.1E-02 
4.6E-02 
1.5E-02 
S.7E+03 
2.BE+OO 
3.7E+01 
1.2E+OO 
1.1E+01 
3.3E+01 
1.1E+02 
1.3E+02 
1.0E-01 
1.4E+OO 
1.6E+01 
1.0E+02 

5.0E-02 
5.0E-02 
5.0E-02 
5.0E-02 
5.0E-02 
5.0E-02 
5.0E-02 
5.0E-02 
5.0E-02 
5.0E-02 
5.0E-02 
5.0E-02 

3.3E+OO 
1.7E+OO 
5.7E-01 

5.SE+OO 
5.5E+OO 
7.5E-02 
6.6E-03 
7.5E-03 
1.1E+01 
1.6E-01 
1.6E-01 
7.BE-02 
2.0E-02 
6.SE-02 
1.5E-01 
1.2E-01 

1.BE+OO 

Appendix H, Table H-1 

TISSUE LEVELS IN PRIMARY 

PREY ITEMS (Site Specific) 

1.6E-02 3.4E-03 
1.BE-02 3.4E-03 
1.7E-02 3.4E-03 
1.3E-02 3.4E-03 
5.9E-03 B.7E-03 
4.9E-03 5.2E-02 
1.6E-02 3.4E-03 
1.1 E-02 3.4E-03 
1.4E-02 3.4E-03 
1.3E-02 3.4E-03 
9.BE-03 3.4E-03 
1.3E-02 3.4E-03 
1.5E-02 1.0E-02 
2.6E-02 1.0E-02 
6.2E-03 1.0E-02 
2.7E-01 1.2E-01 
B.1E-02 1.7E-02 
6.5E+02 S.OE-04 
1.SE-02 3.0E-01 
2.SE-01 3.0E-02 
1.3E+01 3.3E+01 
1.7E+OO 1.5E-03 
5.2E+OO 7.SE-01 
S.6E+OO O.OE+OO 
2.6E+OO 5.0E-02 
6.BE-03 1.SE-01 
2.1E-01 B.OE-02 
1.9E+OO 1.1 E-03 
1.BE+02 6.1E-01 

[b] Plant and invertebrate tissue concentrations are calculated by multiplying the soil concentration by the plant or invertebrate BAF. 

1.1E-03 9.5E-01 
1.3E-03 9.5E-01 
1.2E-03 9.5E-01 
B.6E-04 9.5E-01 
1.0E-03 1.9E-01 
5.0E-03 1.5E-01 

1.1E-03 9.5E-01 
7.3E-04 9.5E-01 
9.9E-04 9.5E-01 

9.2E-04 9.5E-01 
6.7E-04 9.5E-01 
S.SE-04 9.5E-01 

4.4E-05 1.2E+OO 
1.5E-04 1.2E+OO 

1.1E-04 1.2E+OO 

5.5E-03 3.SE+OO 
2.5E-04 1.5E+OO 
7.0E+OO 7.5E-02 

S.4E-01 1.0E-01 
1.1E+OO 7.5E-03 
4.0E+01 2.1E+OO 
1.6E-02 2.SE-01 
2.5E+01 6.0E-01 
O.OE+OO 1.5E-02 
6.5E+OO 2.0E-02 

1.BE-02 1.0E-02 
1.1E-01 1.5E-01 

1.7E-02 1.2E-01 
6.3E+01 2.1E+OO 

5.2E-03 
5.9E-03 
5.5E-03 
4.0E-03 
4.1E-04 
O.OE+OO 

5.2E-03 
3.4E-03 
4.6E-03 
4.2E-03 
3.1E-03 
4.1E-03 
1.4E-03 
2.6E-03 
7.5E-04 
S.4E-02 
9.5E-03 
1.2E+01 
2.9E-02 

6.0E-03 
2.7E+01 
7.2E-02 
5.1E+OO 

2.9E-02 
7.4E-02 
7.2E-05 
1.0E-02 
4.0E-02 
7.2E+01 

[c] Mammal and bird tissue concentrations are calculated by multiplying the small mammal or bird body weight- and ingestion rate-normalized TBD by the mammal or bird BAF. 

NA = Not analyzed 

ND = Not detected 
TBD = Total body dose 
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) 

NA O.OE+OO 
NA O.OE+OO 
NA O.OE+OO 
NA O.OE+OO 
NA O.OE+OO 
NA O.OE+OO 
NA O.OE+OO 
NA O.OE+OO 
NA O.OE+OO 
NA O.OE+OO 
NA O.OE+OO 
NA O.OE+OO 

2.9E+OO 6.4E-04 
2.9E+OO 1.2E-03 
2.9E+OO 3.0E-04 
3.2E-01 1.3E-03 
4.4E-01 5.4E-04 

NA O.OE+OO 
6.0E-03 3.9E-05 

NA O.OE+OO 
3.SE-01 1.3E-01 
2.SE-01 1.0E-02 

NA O.OE+OO 
NA O.OE+OO 
NA O.OE+OO 

2.3E+OO 6.3E-04 
NA O.OE+OO 

NA O.OE+OO 

NA O.OE+OO 
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TABLE H-10 

ESTIMATION OF SUBCHRONIC EXPOSURES TO TERRESTRIAL RECEPTORS FROM EXPOSURE TO CT CONCENTRATIONS IN FOOD AND SURFACE SOl 

REMEDIAL INVESTIGATION REPORT 

Naval Air Station Whiting Field-Site 16 

Dibenzo (a,h) anthracene 

Fluoranthene 
Indeno (1 ,2,3-cd) pyrene 

Phenanthrene 
Pyrene 

4,4-DDD 

9.7E-04 
9.0E-04 

6.6E-04 
3.6E-04 

6.4E-04 

8.6E-04 
5.6E-04 

7.6E-04 
7.0E-04 

5.2E-04 

6.7E-04 

1.5E-04 
2.8E-04 
8.7E-05 

3.0E-03 

8.1E-04 
2.3E+01 

7.5E-02 

1.6E-01 

3.4E+OO 
3.7E-02 

2.2E+OO 
2.9E-01 

8.0E-01 

1.7E-03 

1.4E-02 

4.9E-02 
7.2E+OO 

8.3E-05 
6.1E-05 

2.9E-05 

2.6E-05 

7.9E-05 
5. 1 E-05 

6.9E-05 
6.4E-05 

4.7E-05 

6.2E-05 

3.0E-05 
5.4E-05 
1.4E-05 

5.6E-04 

1.7E-04 
2.5E+OO 

8.8E-04 

6.2E-03 
4.8E-02 

4.9E-03 

2.9E-02 
3.3E-02 

2.6E-02 

3.7E-05 

6.8E-04 

6.1E-03 
4.3E-01 

2.9E-06 2.6E-05 

7.0E-04 2.7E-06 2.4E-05 

5.1E-04 2.0E-06 1.8E-05 

2.4E-04 5.2E-07 7.1 E-06 

2.1E-04 3.4E-07 6.2E-06 

6.7E-04 2.6E-06 2.3E-05 

4.3E-04 1.7E-06 1.5E-05 

5.9E-04 2.3E-06 2.0E-05 

5.5E-04 2.1E-06 1.9E-05 

4.0E-04 1.5E-06 1.4E-05 

5.2E-04 2.0E-06 1.8E-05 

1.7E-04 4.4E-07 5.5E-06 

3.1E-04 8.4E-07 1.0E-05 

8.7E-05 2.6E-07 2.9E-06 

3.1E-03 2.4E-05 1.5E-04 

9.5E-04 2.7E-06 3.2E-05 

2.0E+01 3.3E-02 5.7E-01 

5.8E-03 1.8E-05 2.7E-04 

5.9E-02 1.3E-04 1.8E-03 

2.2E-01 7.6E-03 3.2E-02 

3.5E-02 5.8E-05 1.0E-03 

1.5E-01 1.5E-03 1.1E-02 

2.6E-01 3.9E-04 7.2E-03 

2.3E-01 4.7E-04 7.2E-03 

2.6E-04 4.1E-07 8.9E-06 

4.7E-03 7.6E-06 1.4E-04 

4.5E-02 6.6E-05 1.2E-03 

2.4E+OO 2.0E-02 1.2E-01 

[a] Calculated by summing the products of individual prey type concentrations and percent in diet, multiplying by the SFF, exposure duration, 

and ingestion rate, and then dividing by body weight. 
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TABLE H-11 

ESTIMATION OF SUBCHRONIC EXPOSURES TO TERRESTRIAL RECEPTORS FROM EXPOSURE TO CT CONCENTRATIONS IN FOOD AND SURFACE SOIL 

REMEDIAL INVESTIGATION REPORT 
Naval Air Station Whiting Field-Site 16 

EXPOSURE PARAMETERS [c) 

Great-homed owl 
Redfox 

NOTES: 

Small omn. bird 

Small omn. mammal 

Predatory bird 

Predatory mammal 

75% 

78% 

0% 

20% 

[c] Documentation of exposure parameters presented in Table 9-8. 

20% 

12% 

0% 

10% 

0% 

0% 

80% 

57% 

0% 

0% 

0% 

0% 

0% 

0% 

19% 

10% 

[d) Site Foraging Frequency (SFF). Calculated by dividing site area by receptor home range (cannot exceed 1.0) 
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) '-. 

) 

5% 

10% 

1% 

3% 

5 
0.96 

15 

250 

2.0E-02 

1.0E-01 

6.7E-03 

2.8E-02 

0.012 

0.002 

0.078 

0.240 

0.0115 

0.0025 

0.077 

0.398 

) 

0.087 

0.D17 

1.5 

4.69 
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TABLE H-12 

RISK FROM POTENTIAL LETHAL EFFECTS FOR TERRESTRIAL RECEPTORS FROM CENTRAL TENDENCY 

EXPOSURE CONCENTRATIONS OF ECPCs IN FOOD AND SURFACE SOIL 

REMEDIAL INVESTIGATION REPORT 

Naval Air Station Whiting Field-Site 16 

9.7E-04 

9.0E-04 

6.6E-04 

3.6E-04 

6.4E-04 

8.6E-04 

5.6E-04 

7.6E-04 

7.0E-04 

S.2E-04 

6.7E-04 

1.SE-04 

2.8E-04 

8.7E-05 

3.0E-03 
8.1E-04 

2.3E+01 

7.SE-02 
1.6E-01 

3.4E+OO 

3.7E-02 

2.2E+OO 

2.9E-01 

8.0E-01 

1.7E-03 

1.4E-02 

4.9E-02 

7.2E+OO 

TBD = Total Body Dose (mg/kgBW-day). 

1.2E+01 

1.2E+01 

1.2E+01 

1.6E+02 

1.0E+02 

1.2E+01 

1.2E+01 

4.0E+02 

1.2E+01 

1.4E+02 

1.6E+02 

1.7E+01 

1.4E+02 

1.7E+01 

1.0E+02 

S.OE+OO 

7.4E+02 

2.9E+01 

4.3E+01 

3.0E+01 

4.0E+01 

1.9E+02 

6.0E+01 

4.SE+01 

4.4E+OO 

6.8E+OO 

6.2E+OO 

S.OE+02 

8.9E-05 

7.5E-05 8.3E-05 

5.5E-05 6.1E-05 

2.2E-06 2.9E-05 

6.4E-06 2.6E-05 

7.2E-05 7.9E-OS 

4.7E-05 S.1E-05 

1.9E-06 6.9E-OS 

S.8E-OS 6.4E-OS 

3.7E-06 4.7E-OS 

4.2E-06 6.2E-OS 

8.5E-06 3.0E-OS 1.2E+02 2.6E-07 

2.0E-06 5.4E-OS 1.2E+02 4.6E-07 

5.0E-06 1.4E-OS 1.2E+02 1.2E-07 

3.OE-05 5.6E-04 1.6E+01 3.SE-OS 

1.6E-04 1.7E-04 1.2E+OO 1.4E-04 

3.1E-02 2.SE+OO 

2.6E-03 8.8E-04 3.6E+OO 2.4E-04 

3.8E-03 6.2E-03 

1.1E-01 4.8E-02 

9.3E-04 4.9E-03 2.6E+01 1.9E-04 

1.2E-02 2.9E-02 

4.8E-03 3.3E-02 7.SE+01 4.4E-04 

1.8E-02 2.6E-02 

4.0E-04 3.7E-OS 4.0E+OO 9.4E-06 

2.0E-03 6.8E-04 

7.9E-03 6.1E-03 1.9E+01 3.2E-04 

1.4E-02 4.3E-01 

RTV = Reference Toxicity Value (mg/kgBW-day); wildlife RTVs are presented in Appendix S, Table S-9. 

HQ = Hazard Quotient (calculated by dividing TBD by RTV) 

NA = Not Available 
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7.6E-04 

7.0E-04 

5.1E-04 

2.4E-04 

2.1E-04 

6.7E-04 

4.3E-04 

5.9E-04 

S.SE-04 

4.0E-04 

S.2E-04 

1.7E-04 

3.1E-04 

8.7E-OS 

3.1E-03 

9.SE-04 

2.0E+01 

S.8E-03 

S.9E-02 

2.2E-01 

3.SE-02 

1.SE-01 

2.6E-01 

2.3E-01 

2.6E-04 

4.7E-03 

4.SE-02 
2.4E+OO 

1.2E+01 6.3E-05 

1.2E+01 5.9E-05 

1.2E+01 4.3E-05 

1.6E+02 1.5E-06 

1.0E+02 2.1E-06 

1.2E+01 5.6E-OS 

1.2E+01 3.6E-OS 

4.0E+02 1.SE-06 

1.2E+01 4.SE-OS 

1.4E+02 2.9E-06 

1.6E+02 3.3E-06 

1.7E+01 9.9E-06 

1.4E+02 2.2E-06 ~ 

1.7E+01 S.OE-06 
1.0E+02 3.1E-OS 

S.OE+OO. 1.9E-04 

7.4E+02 2.7E-02 
2.9E+01 2.0E-04 

4.3E+01 1.4E-03 

3.0E+01 7.3E-03 

4.0E+01 8.8E-04 

1.9E+02 8.1E-04 

6.0E+01 4.3E-03 

4.SE+01 S.1E-03 

4.4E+OO S.8E-05 

6.8E+OO 6.9E-04 

6.2E+OO 7.3E-03 

S.OE+02 4.7E-03 
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TABLE H-12 
RISK FROM POTENTIAL LETHAL EFFECTS FOR TERRESTRIAL RECEPTORS FROM CENTRAL TENDENCY 
EXPOSURE CONCENTRATIONS OF ECPCs IN FOOD AND SURFACE SOIL 

REMEDIAL INVESTIGATION REPORT 
Naval Air Station Whiting Field-Site 16 

Benzo (a) pyrene 
Benzo (b) f1uoranthene 
Benzo (k) f1uoranthene 
Benzo (g,h,i) perylene 

IOISIZ-t:tnVlne)[V1 phthalate 

Copper 
Lead 
Manganese 
Mercury 
Silver 

TBD = Total Body Dose (mg/kgBW-day). 

2.6E-06 
2.9E-06 
2.7E-06 
2.0E-06 
5.2E-07 
3.4E-07 
2.6E-06 
1.7E-06 
2.3E-06 
2.1E-06 
1.5E-06 
2.0E-06 
4.4E-07 
B.4E-07 
2.6E-07 
2.4E-05 
2.7E-06 
3.3E-02 
1.BE-05 
1.3E-04 
7.SE-03 
5.BE-05 
1.5E-03 
3.9E-04 
4.7E-04 
4.1E-07 
7.SE-06 
6.6E-05 
2.0E-02 

2.3E-05 
2.6E-05 
2.4E-05 
1.BE-05 
7. 1 E-06 
6.2E-06 
2.3E-05 
1.5E-05 
2.0E-05 
1.9E-05 
1.4E-05 
1.8E-05 

1.2E+02 3.7E-09 5.5E-06 
1.2E+02 7.0E-09 1.0E-05 
1.2E+02 2.2E-09 2.9E-06 
1.6E+01 1.5E-06 1.5E-04 
1.2E+OO 2.3E-06 3.2E-05 

5.7E-01 
3.SE+OO 4.9E-06 2.7E-04 

1.BE-03 
3.2E-02 

2.5E+01 2.3E-06 1.0E-03 
1.1E-02 

7.5E+01 5.2E-06 7.2E-03 
7.2E-03 

4.0E+OO 1.0E-07 B.9E-06 
1.4E-04 

1.9E+01 3.4E-OS 1.2E-03 
1.2E-01 

RTV = Reference Toxicity Value (mg/kgBW-day); wildlife RTVs are presented in Appendix S, Table S-9. 
HQ = Hazard Quotient (calculated by dividing TBD by RTV) 

NA = Not Available 
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) ) 

1.2E+01 1.9E-06 
1.2E+01 2.2E-06 
1.2E+01 2.0E-06 
1.2E+01 1.5E-06 
1.6E+02 4.5E-OB 
1.0E+02 6.2E-OB 
1.2E+01 1.9E-06 
1.2E+01 1.2E-06 
4.0E+02 5.1E-OB 
1.2E+01 1.6E-06 
1.4E+02 9.BE-OB 
1.6E+02 1.1E-07 
1.2E+01 4.6E-07 
1.4E+02 7.2E-OB 
1.2E+01 2.4E-07 
1.5E+02 9.BE-07 
1.3E+01 2.4E-06 
7.4E+02 7.7E-04 
3.1E+OO B.SE-05 
4.3E+01 4.2E-05 
3.0E+01 1.1E-03 
4.0E+01 2.5E-05 
1.9E+02 5.SE-05 
S.OE+01 1.2E-04 
4.5E+01 1.SE-04 
4.4E+OO 2.0E-06 
6.BE+OO 2.1E-05 
6.2E+OO 2.0E-04 
5.0E+02 2.5E-04 
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) 
TABLE H-13 
RISK FROM POTENTIAL SUBLETHAL EFFECTS FOR TERRESTRIAL RECEPTORS FROM CENTRAL TENDENCY 
EXPOSURE CONCENTRATIONS OF ECPCs IN FOOD AND SURFACE SOIL 

REMEDIAL INVESTIGATION REPORT 
Naval Air Station Whiting Field-Site 16 

Benzo (a) pyrene 8.6E-04 
Benzo (b) fluoranthene 9.7E-04 
Benzo (k) fluoranthene 9.0E-04 
Benzo (g,h,i) perylene 6.6E-04 
bis(2-Ethylhexyl) phthalate 3.6E-04 
Carbazole 6.4E-04 
Chrysene 8.6E-04 
Dibenzo (a,h) anthracene 5.6E-04 
Fluoranthene 7.6E-04 
Indeno (1 ,2,3-cd) pyrene 7.0E-04 
Phenanthrene 5.2E-04 
Pyrene 6.7E-04 

1.5E-04 
2.8E-04 
8.7E-05 
3.0E-03 
8.1E-04 
2.3E+01 
7.5E-02 
1.6E-01 

3.4E+OO 
3.7E-02 
2.2E+OO 
2.9E-01 
8.0E-01 
1.7E-03 
1.4E-02 
4.9E-02 
7.2E+OO 

TBD = Total Body Dose (mg/kgBW-day). 

1.0E+01 
1.0E+01 
1.0E+01 
1.0E+01 
3.5E+OO 

1.0E+01 
1.0E+01 
1.0E+01 
1.0E+01 
1.0E+01 
1.0E+01 
2.0E-01 
2.0E-01 
2.0E-01 
1.5E-01 
6.5E-02 
4.3E+02 
5.8E-01 
2.0E+01 
2.2E+OO 
3.5E+OO 
1.0E+01 
3.0E+01 
1.4E+01 
5.0E-02 

8.4E+OO 
2.0E+01 

8.6E-05 7.9E-05 
9.7E-05 8.9E-05 
9.0E-05 8.3E-05 
6.6E-05 6.1E-05 
1.0E-04 2.9E-05 

2.6E-05 
8.6E-05 7.9E-05 
5.6E-05 5.1E-05 
7.6E-05 6.9E-05 
7.0E-05 6.4E-05 
5.2E-05 4.7E-05 
6.7E-05 6.2E-05 
7.4E-04 3.0E-05 1.4E-01 2.2E-04 
1.4E-03 5.4E-05 3.9E-01 1.4E-04 
4.4E-04 1.4E-05 1.4E-01 1.0E-04 
2.0E-02 5.6E-04 9.0E-02 6.2E-03 
1.2E-02 1.7E-04 
5.4E-02 2.5E+OO 
1.3E-01 8.8E-04 1.0E+OO 8.8E-04 
8.2E-03 6.2E-03 
1.6E+OO 4.8E-02 1.0E+OO 4.8E-02 
1.1E-02 4.9E-03 2.0E+02 2.5E-05 
2.2E-01 2.9E-02 
9.6E-03 3.3E-02 4.6E+OO 7.1E-03 
5.7E-02 2.6E-02 
3.5E-02 3.7E-05 6.4E-02 5.9E-04 

6.8E-04 
5.8E-03 6.1E-03 1.1E+OO 5.5E-03 
3.6E-01 4.3E-01 

RTV = Reference Toxicity Value (mg/kgBW-day); wildlife RTVs are presented in Appendix S, Table S-9. 
HQ = Hazard Quotient (calculated by dividing TBD by RTV) 

NA = Not Available 
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6.7E-04 1.0E+01 
7.6E-04 1.0E+01 
7.0E-04 1.0E+01 
5.1E-04 1.0E+01 
2.4E-04 3.5E+OO 
2.1E-04 
6.7E-04 1.0E+01 
4.3E-04 1.0E+01 
5.9E-04 1.0E+01 
5.5E-04 1.0E+01 
4.0E-04 1.0E+01 
5.2E-04 1.0E+01 
1.7E-04 2.0E-01 
3.1E-04 2.0E-01 
8.7E-05 2.0E-01 
3.1E-03 1.5E-01 
9.5E-04 6.5E-02 
2.0E+01 4.3E+02 
5.8E-03 5.8E-01 
5.9E-02 2.0E+01 
2.2E-01 2.2E+OO 
3.5E-02 3.5E+OO 
1.5E-01 1.0E+01 
2.6E-01 3.0E+01 
2.3E-01 1.4E+01 
2.6E-04 5.0E-02 
4.7E-03 
4.5E-02 8.4E+OO 
2.4E+OO 2.0E+01 

6.7E-05 
7.6E-05 
7.0E-05 
5.1E-05 
6.9E-05 

6.7E-05 
4.3E-05 
5.9E-05 
5.5E-05 
4.0E-05 
5.2E-05 
8.7E-04 
1.6E-03 
4.3E-04 
2.1E-02 
1.5E-02 
4.8E-02 
1.0E-02 
3.0E-03 
1.0E-01 
1.0E-02 
1.5E-02 
8.7E-03 
1.6E-02 
5.1E-03 

5.4E-03 
1.2E-01 
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TABLE H-13 

RISK FROM POTENTIAL SUBLETHAL EFFECTS FOR TERRESTRIAL RECEPTORS FROM CENTRAL TENDENCY 

EXPOSURE CONCENTRATIONS OF ECPCs IN FOOD AND SURFACE SOIL 

REMEDIAL INVESTIGATION REPORT 

Naval Air Station Whiting Field-Site 16 

Benzo (a) pyrene 

Benzo (b) f1uoranthene 

Benzo (k) f1uoranthene 
Benzo (g,h,i) perylene 

bis(2-Ethylhexyl) phthalate 

Carbazole 
Chrysene 

Dibenzo (a,h) anthracene 

Fluoranthene 

Indeno (1,2,3-cd) pyrene 

Phenanthrene 

Pyrene 

TBD = Total Body Dose (mg/kgBW-day). 

2.6E-06 

2.9E-06 

2.7E-06 
2.0E-06 

5.2E-07 

3.4E-07 
2.6E-06 

1.7E-06 

2.3E-06 
2.1E-06 

1.5E-06 

2.0E-06 
4.4E-07 

8.4E-07 
2.6E-07 

2.4E-05 

2.7E-06 

3.3E-02 
1.8E-05 

1.3E-04 

7.6E-03 

5.8E-05 

1.5E-03 

3.9E-04 

4.7E-04 

4.1E-07 

7.6E-06 

6.6E-05 

2.0E-02 

2.3E-05 

2.6E-05 

2.4E-05 
1.8E-05 

7.1E-06 

6.2E-06 
2.3E-05 

1.5E-05 

2.0E-05 

1.9E-05 

1.4E-05 

1.8E-05 

1.4E-01 . 3.1E-06 5.5E-06 

3.9E-01 2.1E-06 1.0E-05 

1.4E-01 1.9E-06 2.9E-06 

9.0E-01 2.6E-05 1.5E-04 

3.2E-05 

5.7E-01 
1.0E+OO 1.8E-05 2.7E-04 

1.8E-03 

1.0E+OO 7.6E-03 3.2E-02 

2.0E+02 2.9E-07 1.0E-03 

1.1E-02 

4.6E+OO 8.4E-05 7.2E-03 

7.2E-03 

6.4E-02 6.4E-06 8.9E-06 

1.4E-04 

1.1E+OO 6.0E-05 1.2E-03 

1.2E-01 

RTV = Reference Toxicity Value (mg/kgBW-day); wildlife RTVs are presented in Appendix S, Table S-9. 

HQ = Hazard Quotient (calculated by dividing TBD by RTV) 

NA = Not Available 
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) ) 

1.0E+01 

1.0E+01 

1.0E+01 
1.0E+01 

3.5E+OO 

1.0E+01 

1.0E+01 

1.0E+01 

1.0E+01 

1.0E+01 

1.0E+01 
1.2E+01 

1.2E+01 

1.2E+01 

9.6E-03 

6.5E-02 

4.3E+02 

5.8E-01 
2.0E+01 

2.2E+OO 

3.5E+OO 

1.0E+01 
3.0E+01 

1.4E+01 

5.0E-02 

8.4E+OO 

2.0E+01 

2.3E-06 

2.6E-06 

2.4E-06 
1.8E-06 

2.0E-06 

2.3E-06 

1.5E-06 

2.0E-06 

1.9E-06 

1.4E-06 

1.8E-06 
4.6E-07 

8.5E-07 

2.4E-07 

1.5E-02 

4.9E-04 

1.3E-03 
4.6E-04 

9.1E-05 

1.5E-02 

2.8E-04 

1.1E-03 
2.4E-04 

5.2E-04 
1.8E-04 

1.5E-04 

6.2E-03 
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~J , APPENDIX I 

AQUIRE DATA 



) -)1-1 
AQUIRE Freshwater Toxicity Information (IIg/L) 

Site 16 
Remedial Investigation 

NAS Whiting Field 

Milton, Florida 

Effect AQUIRE Year 

Chemical Name Species Age Exposure Effect Concentration Reference of 

Lethal Sublethal Number Publication 

Inorganlcs 

Aluminum Brachionus calycinorus; Rotifer; NEONATE 24 H LC,. > 3,000 219385 91 

Myriophyllum spicatum; Water-milfoil; 4CMAPEX 320 EC,.GR 12,700 212262 74 

Myriophyllum spicatum; Water-milfoil; 4CM APEX 320 EC50BM' 7,600 212262 74 

Myriophyllum spicatum; Water-milfoil; 4CM APEX 320 EC •• BM· 2,500 212262 74 

Myriophyllum spicatum; Water-milfoil; 4CM APEX 320 EC,.GR 5,100 212262 74 

Salmo trutta; Brown trout; ALEVIN 280 LC,. 19 213472 90 

Salmo trutta; Brown trout; ALEVIN 420 LC5• 72 213472 90 

Salmo trutta; Brown trout; ALEVIN 210 LC •• 84 to 105 213472 90 

Salmo trutta; Brown trout; ALEVIN 420 LC .. 15 213472 90 

Salmo trutta; Brown trout; ALEVIN 280 LC5• 79 213472 90 

Salmo trutta; Brown trout; FERT EGG <4 MO HAT <677 213472 90 

Salvelinus fontinalis; Brook trout; FRY 43.2 H LC,. 1,000 216632 80 

Salvelinus fontinalis; Brook trout; FRY 7.30 LC •• 630 216632 80 

Salvelinus fontinalis; Brook trout; FRY 79.2 H LC •• 500 216632 80 

Salvelinus fontinalis; Brook trout; A~ULT. 25-30 CM 50 LET 320 216632 80 

Salvelinus fontinalis; Brook trout; FRY 86.4 H LT,. 1,000 216632 80 

Salvelinus fontinalis; Brook trout; FRY 11.50 LT,. 100 216632 80 

Salvelinus fontinalis; Brook trout; FRY, 22-23 MM 10.670 LT,. 480 216188 80 

Salvelinus fontinalis; Brook trout; FRY 4.70 LT •• 650 216632 80 

Salvelinus fontinalis; Brook trout; FRY. 22-23 MM 19.670 LT,. 470 216188 80 

Salvelinus fontinalis; Brook trout; FRY 50 LT •• 1,000 216632 80 

Salvelinus fontinalis; Brook trout; FRY, 22-23 MM 20.830 LTM 20 216188 80 

Salvelinus fontinalis; Brook trout; FRY 50.4 H LT,. 500 216632 80 

Salvelinus fontinalis; Brook trout; FRY, 22-23 MM 4.790 LT,. 42 216188 80 

Salvelinus fontinalis; Brook trout; FRY 67.2 H LT •• 500 216632 80 

Salvelinus fontinalis; Brook trout; FRY. 22-23 MM 8.420 LT •• 500 216188 80 

Salvelinus fontinalis; Brook trout; EYED EGGS 50 MOR" 320 216632 80 

Salvelinus fontinalis; Brook trout: FRY, 22-23 MM >20.830 LT,. 10 216188 80 

Salvelinus fontinalis; Brook trout; 0.2 G. 300 3D GRO' 268 213592 91 

Salvelinus fontinalis; Brook trout; FRY. 22-23 MM >20.830 LT •• 500 216188 80 

Salvelinus fontinalis; Brook trout; FRY 55.2 H LT •• 500 216632 80 

Salvelinus fontinalis; Brook trout; FRY. 22-23 MM >20.830 LT •• 500 216188 80 

Salvelinus fontinalis; Brook trout; FRY 38.4 H LT •• 500 216632 80 

Salvelinus fontinalis; Brook trout; 02 G, 300 560 MOR' 268 213592 91 

Salvelinus fontinalis; Brook trout; FRY 5.20 LT •• 100 216632 80 

Salvelinus fontinalis; Brook trout; RECENTL Y HATCHED FRY 50 LET 320 216632 80 

AQUTOX.x1. 10122/9R 



Chemical Name Species 

Salvelinus fontinalis; Brook trout; 

Aluminum chloride Ambystoma opacum; Marbled salamander; 

Brachydanio rerio; Zebra dania, zebrafish; 

Brachydanio rerio; Zebra dania, zebrafish; 

Carassius auratus; Goldfish; 

Chilomonas paramecium; Cryptomonad; 

Cyprinus carpio; Common. mirror, colored. carp; 

Cyprinus carpio; Common, mirror, colored, carp; 

Cyprinus carpio; Common, mirror, colored, carp; 

Cyprinus carpio; Common, mirror, colored, carp; 

Cyprinus carpio; Common, mirror. colored, carp; 

Cyprinus carpio; Common. mirror, colored, carp; 

Daphnia magna; Water flea; 

Daphnia magna; Water flea; 

Daphnia magna; Water flea; 

Daphnia magna; Water flea; 

Euglena gracilis; Flagellate euglenoid; 

Gambusia affinis; Mosquitofish; Poeciliidae; 

Gambusia affinis; Mosquitofish; Poeciliidae; 

Gambusia affinis; Mosquitofish; Poeciliidae; 

Gambusia affinis; Mosquitofish; Poeciliidae; 

Microhyla carolinensis; Narrow mouthed frog; 

Micropterus salmoides; Largemouth bass; 

Oncorhynchus mykiss; Rainbow trout, donaldson trout; 

Oncorhynchus mykiss; Rainbow trout, donaldson trout; 

Oncorhynchus mykiss; Rainbow trout, donaldson trout; 

Oncorhynchus mykiss; Rainbow trout, donaldson trout; 

Oncorhynchus mykiss; Rainbow trout, donaldson trout; 

Oncorhynchus mykiss; Rainbow trout, donaldson trout; 

Oncorhynchus mykiss; Rainbow trout, donaldson trout; 

Oncorhynchus mykiss; Rainbow trout, donaldson trout; 

Oncorhynchus mykiss; Rainbow trout, donaldson trout; 

Oncorhynchus mykiss; Rainbow trout, donaldson trout; 

Oncorhynchus mykiss; Rainbow trout. donaldson trout; 

Oncorhynchus mykiss; Rainbow trout. donaldson trout; 

Oncorhynchus mykiss; Rainbow trout. donaldson trout; 

Oncorhynchus mykiss; Rainbow trout, donaldson trout; 

Peranema trichophorum; Flagellate; 

AQUTO ) 

Table 1·1 

AQUIRE Freshwater Toxicity Information (llg/L) 

Site 16 

Remedial Investigation 

NAS Whiting Field 

Milton, Florida 

Age Exposure 

YEARliNGS. 13-17 CM 5D 

EGGS 8D 

LARVAE. 7-8 D POST-SPAWN 48 H 

LARVAE, 7-8 D POST-SPAWN 48H 

EGGS 7D 

NR 0.17 H 

7.5-8.5 CM, 10.5-12.5 G 24 H 

7.5-8.5 CM, 10.5-12.5 G 48 H 

7.5-8.5 CM, 10.5-12.5 G 24 H 

7.5-8.5 CM, 10.5-12.5 G 48H 

7.5-8.5 CM, 105-12.5 G 24 H 

7.5-85 CM. 10.5-12.5 G 48H 

12H 21 D 

4H 64 H 

12H 48 H 

12H 21 D 

NR 3H 

ADULT. FEMALE 48 H 

ADULT, FEMALE 24 H 

ADULT, FEMALE 96H 

ADULT, FEMALE 96H 

EGGS 7D 

EGGS 8D 

EGGS 28 D 

FINGERliNG, 6 WK 9.25 D 

EGGS 28 D 

FINGERliNG, 6 MO 45D 

FINGERliNG, 11 WK 439D 

FINGERliNG, 6 WK 4.7 D 

FINGERliNG, 6 MO 31.96D 

FINGERliNG, 6 WK 7.46 D 

FINGERliNG, 6 MO 45D 

FINGERliNG. 6 WK 71.52 H 

FINGERliNG, 11 WK 45D 

FINGERliNG, 6 MO 45 D 

FINGERliNG, 6 MO 45 D 

FINGERliNG, 11 WK 38.9 D 

NR 0.17 H 

) 

Effect 

LET 

LCs• 

LCs• 

LCs• 

LCo• 

LET 

MOR' 

MOR' 

MOR' 

MOR' 

MOR' 

MOR' 

ECs.IM? 

ECs.IM 

ECs.IM? 

ECs.RE? 

MOR' 

LC .. 

LCs• 

LC .. 

MOR' (Calc) 

LCs• 

LCs• 

LC .. 

PHY' 

LCs• 

PHY' 

LC .. 

PHY' 

LTs. 

LT .. 

GRO' 

LTs. 

GRO' 

GRO' 

GRO' 

L Ts. 

LET 

Effect AQUIRE Year 

Concentration Reference of 

Lethal Sublethal Number Publication 

320 216632 80 

2,280 216199 78 

106,000 311199 85 

80,000 311199 85 

150 215305 78 

2.400 212863 73 

8,000 315166 81 

2,000 315166 81 

4,000 315166 81 

2,000 315166 81 

8,000 315166 81 

8,000 315166 81 

1,400 212022 72 

1,400 212054 48 

3.900 212022 72 

680 212022 72 

1,000,000 212863 73 

27,500 210508 57 

29,600 210508 57 

27,100 210508 57 

20,400 210508 57 

50 215305 78 

170 216199 78 

560 215305 78 

5,140; 1.570 218830 73 

560 216199 78 

514;514 218830 73 

513 219328 71 

5,200; 5,050 218830 73 

5.230 219328 71 

5.140 219328 71 

51.6; 516 218830 73 

5.200 219328 71 

513 219328 71 

514 219328 71 

516 219328 71 

5.140 219328 71 

>1.000.000 212863 73 
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AQUIRE Freshwater Toxicity Information (pg/LI 

Site 16 

Remedial Investigation 

NAS Whiting Field 

Milton, Florida 

Effect AQUIRE Year 

Chemical Name Species Age Exposure Effect Concentration Reference of 

Lethal Sublethal Number Publication 

Pimephales promelas; Fathead minnow; LARVAE, <24 H 14D GRO' 66;35 213070 89 

Pimephales promelas; Fathead minnow; EMBRYO 4D HAT' 66;35 213070 89 

Pimephales promelas; Fathead minnow; 30D to 109D HIS 30 to 60 213182 90 

Pimephales promelas; Fathead minnow; 12 D LARVAE to96H MOR 50 to 400 210836 89 

Pimephales promelas; Fathead minnow; JUVENILE t096H MOR 50 to 400 210836 89 

Pimephales promelas; Fathead minnow; 1 DLARVAE to96H MOR 50 to 400 210836 89 

Pimephales promelas; Fathead minnow; LARVAE, <24 H 14 D MOR' 66;35 213070 89 

Pimephales promelas; Fathead minnow; ADULT 2 MO REP' 66;35 213070 89 

Tetrahymena pyriformis; Ciliate; NR 0.17 H LET 3,200 212863 73 

Tropisternus lateralis; Beelle; ADULT 14D PHY' (Calc) 27,000 212868 69 

Aluminum sulfate Asellus aquaticus; Aquatic sowbug; ADULT, 7 MM, 1.5 MG DRY WT 48H EC •• IM? 6,570 311972 86 

Asellus aquaticus; Aquatic sowbug; ADULT, 7 MM, 1.5 MG DRY WT 72 H EC •• IM? 4,370 311972 86 
~~' 

Biomphalaria glabrata; Snail; ADULT, 4-4.5 SUTURE WHORL 24H STR' 100 212853 63 
t;:: .-

Biomphalaria glabrata; Snail; ADULT, 4-4.5 SUTURE WHORL 24H STR' 1,000 212853 63 :r¥ 

Cladocera; Water flea order; NR 2 MO' POP' 500 217183 78 
~~; 

Crangonyx pseudogracilis; Amphipod; ADULT, 4 MM, 0.2 MG DRY WT 48H EC •• IM? 12,800 311972 86 
':i". 

Crangonyx pseudogracilis; Amphipod; ADULT, 4 MM, 0.2 MG DRY WT 96 H EC •• IM? 9,190 311972 86 t~ 

Crustacea; Crustacean class; NR 2 MO' ABO' 500 217183 78 j.'":'if: 

Cyprinus carpio; Common, mirror, colored, carp; 7.5-8.5 CM, 105-12.5 G 24 H MOR' 8,000 315166 81 
,.;,~ 

Cyprinus carpio; Common, mirror, colored, carp; 7.5-85 CM, 10.5-12.5 G 24H MOR' 8,000 315166 81 

Cyprinus carpio; Common, mirror, colored, carp; 75-85 CM, 10.5-12.5 G 48H MOR' 2,000 315166 81 
~:>\;;; 

Cyprinus carpio; Common, mirror, colored, carp; 7.5-8.5CM,10.5-12.5G 48H MOR' 4,000 315166 81 
.;~,{ 

Cyprinus carpio; Common, mirror, colored, carp; 75-85CM,10.5-12.5G 48H MOR' 4,000 315166 81 

Cyprinus carpio; Common, mirror, colored, carp; 7.5-8.5 CM, 10.5-12.5 G 48H MOR' 8,000 315166 81 

Daphnia magna; Water flea; 8 H, YOUNG 0.25 H' LOC' 136,000 212171 44 

Fundulus heteroclitus; Mummichog; NR 36H LC1 .. (Calc) 2,200 212865 15 

Fundulus heteroclitus; Mummichog; NR 50 LCI .. (Calc) 1,100 212865 15 

Gambusia allinis; Mosquitofish; ADULT, FEMALE 24 H LC •• 69,000 210508 57 

Gambusia allinis; Mosquitofish; ADULT, FEMALE 48 H LC •• 38,000 210508 57 

Gambusia allinis; Mosquitofish; ADULT, FEMALE 48 H MOR' (Calc) < 28,000 210508 57 

Gambusia allinis; Mosquitofish; ADULT, FEMALE 96H LC •• ? (Calc) 37,000 210508 57 

Micropterus dolomieui; Small mouth bass; 138(12-17) MM, 32.5(9-59) MG 300 GRO" 251.6 312723 87 

Micropten.is dolomieui; Smallmouth bass; LARVAE 30D MOR· 251.6 312723 87 

Micropterus dolomieui; Smallmouth bass; LARVAE, 48 H POST-HATCH 96H MOR' 100 312723 87 

Micropterus dolomieui; Smallmouth bass; LARVAE, 48 H POST-HATCH 96 H MOR' 196 312723 87 

Micropterus dolomieui; Smallmouth bass; LARVAE, 48 H POST-HATCH 96H MOR" 217 312723 87 

Micropterus dolomieui; Smallmouth bass; LARVAE, 48 H POST-HATCH 96H MOR" 32 312723 87 

Micropterus dolomieui; Smallmouth bass; LARVAE, 48 H POST-HATCH 96H MOR' 320 312723 87 
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Chemical Name 

Barium 

AQUTO: ) 

Species 

Micropterus dolomieui; Smallmouth bass; 

Micropterus dolomieui; Small mouth bass; 

Notemigonus crysoleucas; Golden shiner; 

Notemigonus crysoleucas; Golden shiner; 

Oncorhynchus mykiss; Rainbow trout, donaldson trout; 

Oncorhynchus mykiss; Rainbow trout, donaldson trout; 

Oncorhynchus mykiss; Rainbow trout, donaldson trout; 

Oncorhynchus mykiss; Rainbow trout, donaldson trout; 

Oncorhynchus mykiss; Rainbow trout, donaldson trout; 

Oncorhynchus mykiss; Rainbow trout, donaldson trout; 

Oncorhynchus mykiss; Rainbow trout, donaldson trout; 

Oncorhynchus mykiss; Rainbow trout, donaldson trout; 

Oncorhynchus mykiss; Rainbow trout, donaldson trout; 

Oncorhynchus mykiss; Rainbow trout, donaldson trout; 

Oncorhynchus mykiss; Rainbow trout, donaldson trout; 

Oncorhynchus mykiss; Rainbow trout, donaldson trout; 

Oncorhynchus mykiss; Rainbow trout, donaldson trout; 

Oncorhynchus mykiss; Rainbow trout, donaldson trout; 

Oncorhynchus mykiss; Rainbow trout, donaldson trout; 

Oncorhynchus mykiss; Rainbow trout, donaldson trout; 

Salvelinus fontinalis; Brook trout; 

Salvelinus fontinalis; Brook trout; 

Salvelinus fontinalis; Brook trout; 

Salvelinus fontinalis; Brook trout; 

Salvelinus fontinalis; Brook trout; 

Salvelinus fontinalis; Brook trout; 

Salvelinus fontinalis; Brook trout; 

Salvelinus fontinalis; Brook trout; 

stiZostedion lucioperca; Pi~eperch; 

Daphnia magna; Water flea; 

Daphnia magna; Water flea; 

Daphnia magna; Water flea; 

Lemm minor; Duckweed; 

MyriophyUum spicatum; WaIer-miIfoil; 

MyriophyUum spicatum; WaIer-miIfoil; 

MyriophyUum spicatum; Water-milfoil; 

MyriophyUlDIl spicatum; Water-mil foil; 

Table 1-1 

AQUIRE Freshwater Toxicity Information (lIg/L) 

Site 16 

Remedial Investigation 

NAS Whiting Field 

Milton, Florida 

Age Exposure 

LARVAE, 48 H POST-HATCH 

LARVAE, 48 H POST-HATCH 

NR 

NR 

118-355 G, 22-31 CM FORK LENGTH 

118-355 G, 22-31 CM FORK LENGTH 

118-355 G, 22-31 CM FORK LENGTH 

118-355 G, 22-31 CM FORK LENGTH 

118-355 G, 22-31 CM FORK LENGTH 

118-355 G, 22-31 CM FORK LENGTH 

118-355 G, 22-31 CM FORK LENGTH 

118-355 G, 22-31 CM FORK LENGTH 

118-355 G, 22-31 CM FORK LENGTH 

118-355 G, 22-31 CM FORK LENGTH 

50-80 MM 

50-80 MM 

50-80 MM 

50-80 MM 

50-80 MM 

FINGERLING, 11 WK 

14 MO, 210 MM, 130 G 

14 MO, 210 MM, 130 G 

14 MO, 210 MM, 130 G 

14 MO, 210 MM, 130 G 

14 MONTHS, 210 MM, 130 G 

EYED EMBRYO - LARVAE 

EYED EMBRYO - LARVAE 

EYED EMBRYO - LARVAE 

11.5-16MM 

<= 24H 

<= 24H 

<= 24H 

20 COLONIES OR 40 FRONDS 

4CM APEX 

4CM APEX 

4 CMAPEX 

4CMAPEX 

) 

96H 

96H 

450 

450 

24 H 

24 H 

48H 

48H 

72H 

96H 

96H 

96H 

96H 

96H 

100 

100 

42 H 

42 H 

96H 

450 

24 H 

24 H 

24H 

24 H 

96H 

450 

600 

600 

24 H 

24H 

48 H 

48 H 

4D 

32D 

32D 

32 D 

32D 

Effect 

MOR' 

MOR' 

MOR' 

MOR' 

MOR' 

MOR' 

LET 

MOR' 

MOR' 

HEM' 

HEM' 

HEM' 

MOR' 

MOR' 

LCo 

LCo 

LC,oo 

LC,oo 

MOR' 

PHY' 

LC.o? 

LCoo ? 

MOR' 

MOR' 

LCoo ? 

GRO' 

BEW 

MOR' 

MOR' 

LC,. 

LC,. 

MOR* 

EC,.GR 

EC,.8M· 

EC,.8M· 

EC,.GR 

EC,.GR 

Effect AQUIRE Year 

Concentration Reference of 

Lethal Sublethal Number Publication 

56 312723 87 

560 312723 87 

100,000 312756 86 

100,000 312756 86 

910 212508 88 

9,100 212508 88 

9,100 212508 88 

910 212508 88 

910 212508 88 

90 212508 88 

910 212508 88 

910 212508 88 

90 212508 88 

910 212508 88 

200,000 216520 80 

50,000 216520 80 

50,000 216520 80 

50,000 216520 80 

50,000 216520 80 

513 218830 73 

4,000 216115 75 

4,450 216115 75 

5,000 216115 75 

5,000 216115 75 

3,600 216115 75 

283 312720 87 

283 312720 87 

283 312720 87 

400 212700 75 

> 530,000 2151R4 SO 

410,000 2151R4 RO 

68,000 2151R4 1«) 

26,IXIO 311789 R6 

103,000 212262 74 

41,200 212262 74 

113,(XIO 212262 74 

B3,R(X) 212262 74 
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AQUIRE Freshwater Toxicity Information (llg/LI 

Site 16 

Remedial Investigation 

NAS Whiting Field 

Milton, Florida 

Effect AQUIRE Year 

Chemical Name Species Age Exposure Effect Concentration Reference of 

Lelhal Sublelhal Number Publication 

Barium chloride AustropotamobiU8 pallipu pall; Crayfish 19-32MM 96H LC .. 46,000 228813 73 

Daphnia magna; Water flea 12 H 21 D REP 8,900 228734 72 

Daphnia magna; Water flea 12H 48 H IMM 14,500 228732 72 

Ecbinogammarus berilloni; Scud NR 24H LC", 336,000 307710 86 

Gambusia affinil; Mooquitofish ADULT, FEMALE 96H MOR 66,200 215457 57 

Gambusia affinia; MOBquitofish ADULT, FEMALE 24H LC,. 2,910,000 215454 57 

Gammarus pulex; Scud NR 24H LC", 3,980,000 307706 86 

Lemm minor; Duckweed FRONDS 96H GRO 2S,OOO 283261 88 

Orcooectes limOBU8; Crayfilh 19-32 MM 96H LC,. 78,000 228816 73 

s..tmo 1nJ!IB; Brown tro~ YEARLING 48 H LC,. 150,000 240072 74 

Lead Astacus astacus; European crayfish; 8-10CM 2WK ENZ" 20 210376 91 

Astacus astacus; European crayfish; 8el0CM to10WK HIS 20 210376 91 i:~: 

Barbus arulius; Barb; 1.24 G 40 HIS 200,000 to 400,000 219972 87 ~ 

Brachionus calyciflorus; Rotifer; NEONATE 24 H LC •• > 4,000 219385 9f, >c"! 

Brachydanio rerio; Zebra danio, zebrafish; DECHLORIONATED EGG 24 H 72 219870 80 ~ 

Brachydanio rerio; Zebra danio, zebrafish; EGG 48H 72 219870 80 '''?! 
Bufo arenarum; Toad; EMBRYO 24 H DVP" 1,000 213162 90 :'fj. 

Buro arenarum; Toad; EMBRYO 24 H MOR' 1,000 213162 90 2iii; 

Carassius auratus; Goldfish; UNDER YEARLING 1 WK" ENZ" 470 315460 77 .~ 

Ceriodaphnia reticulata; Water flea; <4H 48H LC •• 530 311181 84 ,...~, 

Daphnia magna; Water flea; < 24 H 48 H LC •• 4,400 311181 84 '~'<J'f 

Daphnia pulex; Water flea; < 24 H 48H LC •• 5,100 311181 84 

Dugesia dorotocephala; Turbellarian, flatworm; 18-20 MM 1 H BEW 100 to 1,000 310581 91 

Dugesia tigrina; Turbellarian, flatworm; NR 96 H LC •• 160,000 218709 74 

Hyalella az1eca; Scud; NR 50 LC, •• 5,000 219804 80 

Lemna minor; Duckweed; 20 COLONIES OR 40 FRONDS 40 EC •• GR 8,000 311789 86 

Lepomis gibbosus; Pumpkinseed; > 1.75 YR <=2WK" ENZ' 90 315460 77 

Micropterus dolomieui; Smallmouth b?lss; EGG 96 H MOR' <=15,900 312153 86 

Micropterus dolomieui; Small mouth bass; FINGERLING 10WK LOC" 405 312153 86 

Micropterus dolomieui; Smallmouth bass; FINGERLING 900 GRO" 405 312153 86 

Micropterus dolomieui; Smallmouth bass; FINGERLING 900 HEM" 405 312153 86 

Micropterus dolomieui; Smallmouth bass; FINGERLING 96H LC •• 29,000 312153 86 

Micropterus dolomieui; Small mouth bass; SAC FRY, 7 0 POST-SPAWN 96H MOR" <=15,900 312153 86 

Micropterus dolomieui; Smallmouth bass; SWIM-UP FRY, 170 POSTeSPAWN 96H LC6Q 2,800 312153 86 

Micropterus dolomieui; Smallmouth bass; SWIM-UP, FRY 17 0 POST-SPAWN 96H LC •• 2,200 312153 86 

Micropterus salmoides; Largemouth bass; NR 24 H BEW 1,500 311127 78 

Micropterus salmoides; Largemouth bass; NR 24 H RES' 1,050 311127 78 
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Table 1·1 

AQUIRE Freshwater Toxicity Information (lIg/L) 

Site 16 

Remedial Investigation 

NAS Whiting Field 

Milton, Florida 

Effect AQUIRE Year 

Chemical Name Species Age Exposure Effect Concentration Reference of 

Lethal Sublethal Number Publication 

Myriophyllum spicatum; Water-milfoil; 4 CM APEX 320 ECo.BM· 363,000 212262 74 

Myriophyllum spicatum; Water-milfoil; 4 CM APEX 320 ECo.BM· 808,000 212262 74 

Myriophyllum spicatum; Water-milfoil; 4 CM APEX 320 EC •• GR 725,000 212262 74 

Myriophyllum spicatum; Water-milfoil; 4 CM APEX 320 EC •• GR 767,000 212262 74 

Oncorhynchus mykiss; Rainbow trout, donaldson trout; 10.5G 32WK HIS' 310573 83 

Oncorhynchus mykiss; Rainbow trout, donaldson trout; 15G 24 H HEM' 130 315719 78 

Oncorhynchus mykiss; Rainbow trout, donaldson trout; 4MO,15G 4 to 72 H MOR' 110 315719 78 

Oncorhynchus mykiss; Rainbow trout, donaldson trout; 4MO,15G 4to 72 H MOR' 120 315719 78 

Oncorhynchus mykiss; Rainbow trout, donaldson trout; 4 MO, 15G 4 to 72 H MOR' 120 315719 78 

Oncorhynchus mykiss; Rainbow trout, donaldson trout; 4 MO, 15G 4to 72 H MOR' 210 315719 78 

Oncorhynchus mykiss; Rainbow trout, donaldson trout; 4MO,15G 4 to 72 H MOR' 300 315719 78 

Oncorhynchus mykiss; Rainbow trout, donaldson trout; 4 MO, 15G 4to 72 H MOR' 470 315719 78 

Oncorhynchus mykiss; Rainbow trout, donaldson trout; 4 MO, 15G 4 to 72 H MOR' 490 315719 78 

Oncorhynchus mykiss; Rainbow trout, donaldson trout; 4 MO, 15G 4to 72 H MOR' 500 315719 78 

Oncorhynchus mykiss; Rainbow trout, donaldson trout; 4 MO, 15 G 4to 72 H MOR' 52 315719 78 

Oncorhynchus mykiss; Rainbow trout, donaldson trout; 4 MO, 15G 4to 72 H MOR' 53 315719 78 

Oncorhynchus mykiss; Rainbow trout, donaldson trout; 4 MO, 15G 4to 72 H MOR' 740 315719 78 

Oncorhynchus mykiss; Rainbow trout, donaldson trout; 4MO,15G 4to 72 H MOR' 80 315719 78 

Oncorhynchus mykiss; Rainbow trout, donaldson trout; 4 MO, 15G 4 to 72 H MOR' 85 315719 78 

Oncorhynchus mykiss; Rainbow trout, donaldson trout; 4 MO, 15G 4 to 72 H MOR' 900 315719 78 

Oncorhynchus mykiss; Rainbow trout, donaldson trout; 4 MO, 15G 4 to 72 H MOR' 910 315719 78 

Oncorhynchus mykiss; Rainbow trout, donaldson trout; 53G 1WK MOR' 1,000 315719 78 

Oncorhynchus mykiss; Rainbow trout, donaldson trout; 6-18 MO <=2WK' ENZ' 10 315460 77 
Oncorhynchus mykiss; Rainbow trout, donaldson trout; 6.5G 30WK HIS' 120 310573 83 

Oncorhynchus mykiss; Rainbow trout, donaldson trout; NEWL Y HAT, SAC FRY 1890 ABN' 32 219830 80 

Oncorhynchus mykiss; Rainbow trout, donaldson trout; NEWLY HAT, SAC FRY 1890 ENZ' 100 219830 80 

Oncorhynchus mykiss; Rainbow trout, donaldson trout; NEWLY HAT, SAC FRY 1890 HEM' 100 219830 80 

Pimephales promelas; Fathead minnow; JUVENILE 4WK PHY SOO to 1,000 210204 89 

Potamogeton crispus; Curled pondweed; NR ~R PSE' 25,000 217552 77 
Salvelinus fontinalis; Brook trout; 6-18 MO <=2WK' ENZ' 90 315460 77 
Simocephalus vetulus; Water flea; < 24 H 48 H LCo• 4,500 311181 84 

Manganese Algae; Algae, phytoplankton, algal mat; NATURAL COLONY 380 POP' 280 212862 69 

Anabolia nervosa; Quiver fly; LARVAE 70 LET 2,000,000 210725 57 

Chironomus thummi; Midge; LARVAE 70 LET 1,000,000 210725 57 

Cyprinidae; Minnow, carp family; 1 SUMMER 2.25H LET' 1,000,000 210725 57 

Cyprinidae; Minnow, carp family; 1 SUMMER 24 H LET' 2,000,000 210725 57 

Cyprinidae; Minnow, carp family; 1 SUMMER 25H LET" 1,800,000 210725 57 
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AQUIRE Freshwater Toxicity Information (llg/L) 

Site 16 
Remedial Investigation 

NAS Whiting Field 

Milton, Florida 

Effect AQUIRE Year 

Chemical Name Species Age Exposure Effect Concentration Reference of 

Lethal Sublethal Number Publication 

Cyprinidae; Minnow, carp family; 1 SUMMER 4.17 D LET ' 800,000 210725 57 

Cyprinidae; Minnow, carp family; 1 SUMMER 5.13D LET' 700,000 210725 57 

Cyprinidae; Minnow, carp family; 1 SUMMER 6.63D LET' 650,000 210725 57 

Cyprinidae; Minnow, carp family; 1 SUMMER 7D MOR' 600,000 210725 57 

Cyprinidae; Minnow, carp family; 1 SUMMER 78H LET' 900,000 210725 57 

Cyprinidae; Minnow, carp family; 2 SUMMERS 48H LET' 2,000,000 210725 57 

Gammarus roeseli; Scud; NR 7D LET 70,000 210725 57 

Lemna minor; Quckweed; 20 COLONIES OR 40 FRONDS 4D EC •• GR 31,000 311789 86 

Oncorhynchus mykiss; Rainbow trout, donaldson trout; 1 SUMMER 10H LET' 700,000 210725 57 

Oncorhynchus mykiss; Rainbow trout, donaldson trout; 1 SUMMER 13H LET' 600,000 210725 57 

Oncorhynchus mykiss; Rainbow trout, donaldson trout; 1 SUMMER 34 H LET' 300,000 210725 57 

Oncorhynchus mykiss; Rainbow trout, donaldson trout; 1 SUMMER 5D LET' 100,000 210725 57 

Oncorhynchus mykiss; Rainbow trout, donaldson trout; 1 SUMMER 7D MOR' 75,000 210725 57 "r£· 

Oncorhynchus mykiss; Rainbow trout, donaldson trout; 1 SUMMER 77H LET' 150,000 210725 57 

Oncorhynchus mykiss; Rainbow trout, donaldson trout; 2 SUMMERS 34 H LET· 600,000 210725 57 

Salvelinus fontinalis; Brook trout; 1 SUMMER 15H LET' 700,000 210725 57 

Salvelinus fontinalis; Brook trout; 1 SUMMER 23H LET' 600,000 210725 57 

Salvelinus fontinalis; Brook trout; 1 SUMMER 4.79D LET' 150,000 210725 57 

Salvelinus fontinalis; Brook trout; 1 SUMMER 66H LET' 300,000 210725 57 

Salvelinus fontinalis; Brook trout; 1 SUMMER 7D MOR' 100,000 210725 57 !f;~ 

Salvelinus fontinalis; Brook trout; 2 SUMMERS 41 H LET' 600,000 210725 57 '0 
Tinca tinca; Tench; 1 SUMMER 48 H LET' 2,000,000 210725 57 

Tinca tinca; Tench; 1 SUMMER 6.75D LET' 1,500,000 210725 57 

Tinca tinca; Tench; 1 SUMMER 7D MOR' 1,200,000 210725 57 

Tinca tinca; Tench; 1 SUMMER 7D MOR' 1,300,000 210725 57 
" 

Tinca tinca; Tench; 1 SUMMER 96H LET· 1,800,000 210725 57 

Tinca tinca; Tench; 2 SUMMERS 7D LET' 2,000,000 210725 57 

Tubifex tubifex; Tubificid worm; NR 7D LET 700,000 210725 57 

Zinc Algae; Algae, phytoplankton, algal mat; CLADOCERA, COPEPODA, ROTIFERA 2WK CLR' 15 to 30 311256 83 

Algae; Algae, phytoplankton, algal mat; EXPO GRO PHASE 24 H PSE <=98100 213095 89 

Asellus communis; Aquatic sowbug; NR 20D RSD· 0.11 to 0.12 312027 86 

Brachionus calyciflorus; Rotifer; NEONATE 24 H LC •• 1,300 219385 91 

Canthocamptus sp; Copepod; LARVAE 24H LET 1,250 311797 85 

Carassius auratus; Goldfish; 20-25 G to 15D BIO' 500 219207 72 

Catostomus commersoni; White sucker; JUVENILE, 142 MM, 28.7 G 1WK RSD 890 312412 87 

Ceriodaphnia reticulata; Water flea; <4H 48H LC •• 76 311181 84 

Channa punctatus; Snake-head catfish; 2.4G, 58 MM 24H ENZ· 56,000 315190 81 
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Table 1-1 

AQUIRE Freshwater Toxicity Information (1I9/L) 

Site 16 

Remedial Investigation 

NAS Whiting Field 

Milton, Florida 

Effect AQUIRE Year 

Chemical Name Species Age Exposure Effect Concentration Reference of 

Lethal Sublethal Number Publication 

Chironomidae; Midge family; LARVAE 12MO POP 1,140 213176 88 

Chironomus riparius; Midge; 4TH INSTAR LARVAE >100 RSD 50 to 100 212729 89 

Clarias lazera; Catfish; IMMATURE, 12-15 G 2 to 96 H BIO' 32,000 312716 87 

Clarias lazera; Catfish; JUVENILE, 230 MM, 130 G 24 H RSD" 15,000 312717 87 

Cyclops sp; Cyclopoid copepod; ADULT 48 H LC •• 3,310 313255 88 

Cypris subglobosa; Ostracod; NR 12 H LC •• 47,780 312365 88 

Cypris subglobosa; Ostracod; NR 24 H LC •• 50,620 312365 88 

Cypris subglobosa; Ostracod; NR 48 H LC •• 34,990 312365 88 

Cypris subglobosa; Ostracod; NR 96 H LC •• 8,352 312365 88 

Daphnia lumholzi; Water flea; NR 12H LC •• 10,740 312365 88 

Daphnia lumholzi, Water flea; NR 24 H LC •• 6,704 312365 88 

Daphnia lumholzi; Water flea; NR 48 H LC •• 2,290 312365 88 

Daphnia lumholzi; Water flea; NR 96H LC •• 437.5 312365 88 

Daphnia magna; Water flea; 24-48 HR. NEONATE 210 GRO" 150 213950 91 

Daphnia magna; Water flea; 24-48 HR, NEONATE 210 MOR 50 to 150 213950 91 

Daphnia magna; Water flea; 24-48 HR. NEONATE 210 REP" 150 213950 91 

Daphnia magna; Water flea; < 24 H 48 H LC •• 68 311181 84 

Daphnia pulex; Water flea; <24 H 48 H LC •• 107 311181 84 

Dugesia dorotocephala; Turbellarian, flatworm; 18-20 MM 1 H BEW 1,000 to 10,000 310581 91 

Dugesia tigrina; Turbellarian, flatworm; NR 96H LC •• 7,400 218709 74 

Gambusia affinis; Mosquitofish; MIXED SIZES t030D RSD 50 312897 88 

Gambusia affinis; Mosquitofish; NR 48 H LC •• ? 116 315578 78 

Gammarus lacustris; Scud; NR 96 H LC •• 2,240 313058 88 

Gomphonema parvulum; Diatom; MIXED SPECIES to 28 0 ABO' 1,000 212397 84 

Hyphessobryoon serpae; Serpa tetra; JUVENILE & OLDER FISH 140 RSD 66,000 212709 78 

Invertebrates; Invertebrates; CLADOCERA, COPEPODA, ROTIFERA 2WK POP" 17.1 to 89.6 311256 83 

Invertebrates; Invertebrates; CLADOCERA, COPEPODA, ROTIFERA 2WK POP" 30 to 90 311256 83 

Lemna minor; Duckweed; 20 COLONIES OR 40 FRONDS 40 EC •• GR 10,000 311789 86 

Lepomis gibbosus; PumpkinSeed; 15-25G to 150 BIO' 500 219207 72 

Lepomis macrochirus; Bluegill; NR 6MO MOR' 5,000 212143 73 

Umnodrilus sp; Sludge worm; NR 140 RSD 1,000 311865 83 

Lophopodellacarteri; Bryozoa; ANCENSTRULAE, 2-3 0 96 H LC •• 5,630 216703 80 

Macrobrachium hendersodayanus; Prawn; NR 96 H OC" 7,870 311545 84 

Myriophyllum spicatum; Water-milfoil; 4CM APEX 320 EC •• 8M· 21,600 212262 74 

Myriophyllum spicatum; Water-milfoil; 4CM APEX 320 EC •• GR 20,900 212262 74 

Myriophyllum spicatum; Water-milfoil; 4CM APEX 320 EC •• GR 21,600 212262 74 

Mystus vitlatus; Catfish; 80-100 MM, 6-10 G 96H LC •• ? 209,000 315793 82 

Oncorhynchus mykiss; Rainbow trout, donaldson trout; 20-50 G 6H PHY' 2,000 311200 82 
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AQUIRE Freshwater Toxicity Information (\lg/L) 

Site 16 
Remedial Investigation 

NAS Whiting Field 

Milton, Florida 

Effect AQUIRE Year 

Chemical Name Species Age Exposure Effect Concentration Reference of 

Lethal Sublethal Number Publication 

Oncorhynchus mykiss; Rainbow trout, donaldson trout; FINGERLING 120 RSO' 910to 2,320 311689 86 

Oncorhynchus mykiss; Rainbow trout, donaldson trout; JUVENILE t04WK BIO 44 to 140 310107 84 

Oncorhynchus mykiss; Rainbow trout, donaldson trout; NR 48 H LCoo 2,600 310185 68 

Oncorhynchus my kiss; Rainbow trout, donaldson trout; NR 48H LCoo 2,800 218317 68 

Zinc Oncorhynchus mykiss; Rainbow trout, donaldson trout; NR 48 H LC .. 3,500 218317 68 

Oncorhynchus mykiss; Rainbow trout, donaldson trout; SAC-FRY 420 GRO' 430 310527 83 

Oncorhynchus mykiss; Rainbow trout, donaldson trout; SAC-FRY 420 MOR' 120 310527 83 

Oncorhynchus mykiss; Rainbow trout, donaldson trout; SAC-FRY 420 MOR' 430 310527 83 

Oncorhynchus mykiss; Rainbow trout, donaldson trout; SAC-FRY 420 MOR "(Calc) 220 310527 83 

Oncorhynchus mykiss; Rainbow trout, donaldson trout; SAC-FRY 420 MOR" (Calc) 80 310527 83 

Osteichthyes; Bony fish class; ADULT GUPPY, 20-30 MM 48H LC5• 2,630 212882 88 

Osteichthyes; Bony fish class; ADULT GUPPY, 20-30 MM 96H LCso 1,860 212882 88 

Osteichthyes; Bony fish class; JUVENILE GUPPY, 8-15 MM 48H LCso 1,970 212882 88 

Osteichthyes; Bony fish class; JUVENILE GUPPY, 8-15 MM 96H LC •• 1,360 212882 88 

Pectinatella magnifica; Bryozoa; ANCENSTRULAE, 2-30 96H LCs. 4,310 216703 80 

Phaenopsectra sp; Chironomid; MIXED SPECIES t0280 ABO' 10,000 212397 84 

Pimephales promelas; Fathead minnow; NEWLY HAT, < 24 H 70 GRO' 184 311182 85 

Pimephales promelas; Fathead minnow; NEWLY HAT, < 24 H 70 GRO' 85 311182 85 

Pimephales promelas; Fathead minnow; NEWLY HAT, < 24 H 70 LCoo 238 311182 85 

Pimephales promelas; Fathead minnow; NEWLY HAT, < 24 H 96 H LC5• 238 311182 85 

Pimephales promelas; Fathead minnow; SUBAOULT, 8-12 WK, <=250 MG 2 to 35 0 GRO' 600 210678 89 

Pimephales promelas; Fathead minnow; SUBAOULT, 8-12 WK, <=250 MG 96H LC •• 2,540 210678 89 

Plumatella emarginata; Bryozoan; ANCENSTRULAE, 2-30 96H LC •• 5,300 216703 80 

Salmo trutta; Brown trout; NR 2 to 40 0 RSO 366 to 832 311216 85 

Tilapia sparrmanii; Banded bream; 12.13-81.77 G 2 to 72 H OC' 98,000 213066 89 

Tilapia zillii; Tilapia; IMMATURE, 7-9 G 2 to 96 H BIO' 22,000 312716 87 

Tubifex sp; Tubificid worm; NR 140 RSO 1,000 311865 83 

NOTES: 

ABO = Abundance G = Grams OC = Oxygen consumption 

ABN = Abnormalities GR = Growth PGR = Population growth 

BCF = Bioconcentration factor GRO = Growth PHY = Physiological effects 

BEH = Behavioral change H = Hours POP = Population, species diversity 

BIO = Biochemical effect HAT = Hatchability PSE = Photosynthesis effect 

BM = Biomass HEM = Hematological effect RE = Reproduction 

BMS = Biomass HIS = Histological effect REP = Adverse effect to reproduction 

C= Celcius 1M = Immobilization RES = Respiratory effects 
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Table 1·1 

AQUIRE Freshwater Toxicity Information (llg/L) 

Site 16 

Remedial Investigation 

NAS Whiting Field 

Milton, Florida 

Effect AQUIRE Year 

Chemical Name Species Age Exposure Effect Concentration Reference of 

Lethal Sublethal Number Publication 

CLR = Chlorophyll content LCo• = Lethal concentration to 50% of test organisms RN = Renewel 

CM = Centimeter LET = Lethality RSD = Residue 

0= Days LOC = Locomotor Behaviour ST = static 

ECs• = Effect of concentration to 50% of the population L T 5. = Lethal threshold to 50% of test organisms STR = stress 

EMS = Emergance? MM = Millimeter THL = Thermal effect 

ENZ = Enzyme effect MOR = Mortality VTE = Vertebral effect 

F = Farenhen NR = Not reported I1g/L = Microgram per liter 
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Response to Review Comments 
Remedial Investigation Report 

Site 16, Open disposal and Burning Area 
NAS Whiting Field, Milton, Florida 

Florida Department of Environmental Protection 

1. All contaminant data should be evaluated using the ground water, surface water and soil MCLs and SCTLs 
in Chapter 62-785, F.A.C. Until then, all tables, conclusions and other determinations (especially soil) 
cannot be adequately reviewed. This comment applies to many tables in the report and in the Appendix. 
All existing tables should be reviewed for applicability. References to the Soil Cleanup Goals for Florida, 
1995 and the associated Applicability of Soil Cleanup Goals for Florida, 1996, should be removed as well 
as those to the 1994 Ground Water Guidance Concentrations. This is especially important in Section 6.0, 
Human Health Risk Assessment. 

2. 

3. 

Response: Agree. All contaminant data will be evaluated using the values presented in Chapter 62··777, 
F.A.C. All references to the 1995 Florida Soil Cleanup Goals, the associated 1996 Applicability of Soil 
Cleanup Goals for Florida, and the 1994 Groundwater Guidance Concentrations will be deleted. 

Soil contaminants should be evaluated with respect the leachability criteria in Table II of Chapter 62-785, 
F.A.C., including assessment of that possibility by use of the SPLP procedure in those instances where the 
leachability value may be exceeded. If the Navy intends to conduct the actual leaching evaluation from 
within the Basewide Groundwater Evaluation, it should so state; however, it seems to me that when: such 
an evaluation may be needed, it should be stated in this report to properly document that need. 

Response: Agree. Soil contaminants will be evaluated with respect to the leachability criteria in Chapter 
62-777, F.A.C. A statement indicating the Navy intends to conduct the actual leaching evaluation firom 
within the Basewide Groundwater Evaluation will be added to the RI. 

In the manner of Figure 5-7, please present other contaminant data, where they exceed either the Federal or 
Florida screening numbers, especially for surface soil, on a figure in order that an appraisal can be made of 
the adequacy of areal contaminant assessment. I am particularly concerned about the areas west of soil 
samples 16-SL-03, 16S002 and 16S004, in addition to those areas where a high contaminant value is the 
existing "outer" sampling point. 

Response: As suggested by the reviewer, contaminant data for soils will be included on a figure. 

4. Please prepare a table that summarizes the contaminants when they exceed either a Federal or State 
screening level (MCL; SCTL) for each media. I am basically asking for the information presented in the 
Conclusions, Section 9.1, except in a form that is easily understood and used in evaluating the report and 
which includes only information where a regulatory level is exceeded. In that regard, I am attaching a 
suggested form for the table. 

Response: A summary table providing a list of contaminants exceeding screening criteria will be included 
in the fmal report. 

5. Does the Navy intend to incorporate the background evaluation that is currently being formulated into 
Section 6.2, where the various soil types are discussed and which were evaluated in the General 
Information Report? It seems that it may be appropriate to wait on the conclusion of the ongoing 
background evaluation. 

Response: The background evaluation will be submitted as a separate report. For the purpose of the Site 
16 

G:\users\whiting\reg-cmnt\site J6\RTC-RI.DOC 



Response to Review Comments 
Remedial Investigation Report 

Site 16, Open disposal and Burning Area 
NAS Whiting Field, Milton, Florida 

RI, information presented in the GIR will be used. 

6. Be aware that Chapter 62-777, F .A.C. is currently being promulgated by the Department and could be 
adopted by late this Spring. When it is, all media contaminant values will be represented by the values in 
that rule. If the fmal remedy for Site 16 is not in place before that time, we will have to review the values, 
where different and determine if they affect any conclusions and recommendations that have been made. 

Response: A comparison to Chapter 62-777, F.A.C will be included in the report. 

7. Figures 6-2 through 6-13: several figures in this group have the risk lines in the wrong place and several 
give the FDEP Risk Level as a range. Please refer to Figure 6-10, which is correct. Please make the 
remaining figures the same as it for the risk level and for placement of the heavy line. Please add a" 1" at 
the level ofthe heavy line on the ordinate of Figure 13. 

Response: All figures in Chapter 6 will be reviewed for errors. FDEP risk level will be clearly identified 
instead of a range. 

8. Table 6-12, page 6-47: please make sure the leaching values in the eleventh column are those from Chapter 
62-785, F.A.C. or Chapter 62-777, F.A.C., depending on when the fmal document is submitted. 

9. 

Response: Table 6-12 will be updated per values presented in Chapter 62-777. 

Section 6.8, Summary of Human Health Risk Assessment: the sixth "bullet" discusses the background 
values of arsenic. Unless those data are presented and discussed in the report, that statement should not be 
a part of the summary and should be deleted. Additionally, I find it disturbing that the Navy only discusses 
the presence ofPAHs in the context of "other non-site related anthropogenic sources." It would be 
interesting if the Navy would elaborate on and discuss some of those other sources. The Navy should 
recognize that, in the absence of a valid reason to believe otherwise, it is likely that waste disposal practices 
are responsible for the presence of these materials at Site 16, especially since the name of the site is given 
as an "open disposal and burning area." This is an example of a continuing pattern of downplaying the 
importance of analytical information. This is reinforced by the statement in the same section regarding 
beryllium in surface water and the accompanying discussion that apparently is intended to cast doubt on 
the data in which it states "that this ELCR is based on only one sample." I suggest that that Navy should 
take additional samples instead of denigrating data that it has collected at great cost and which should be 
valid. 

Response: The arsenic statement in Section 6.8 will be removed. All data collected at Site 16 will be 
reevaluated before the RI is fmalized to ensure appropriate conclusions have been made. 

10. Section 7.4.1, page 7-20, Section 7.4.4, page 7-27, Section 7.6.4, page 7-35 and Section 9.1, page 9-5: the 
use of a 10-fold attenuation factor to evaluate risks to aquatic receptors is not entirely valid. The Navy 
should also present an evaluation of undiluted ground water to aquatic receptors as a realistic "worst case" 
scenario. This should not come as a surprise, since the State of Florida has been consistent in not allowing 
dilution factors to be a part of ground water evaluations. 

Response: The undiluted groundwater at Site 16 will be evaluted as a worse case exposure scenario for 
aquatic receptors. The results of this evaluation will be incorporated into the existing text. In addition, an 
ERA is going to be conducted for Clear Creek, focusing on surface water and sediment collected from the 
creek. 
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Responseto Review Comments 
. ~~ .. , " ,,' . , .• . . ••. _y~.;.J <, 

Remedial Investigation Report 
Site 16, Open disposal and Burning Area 

NAS Whiting Field, Milton, Florida 
Section 7.6.4, page 7-38, last paragraph: the discussion regarding salmonid fish species is questionable in 
that no data are presented to show that they "do not occur in Clear Creek downstream of Site 16." It could 
be postulated, using Navy data, that they do not occur downstream of Site 16 because of the discharge of 
high iron content ground water. Irrespective, the point is that if the discharge is high in iron, it is, ~DSO 
jacto, something which should be addressed on a rational basis by the Navy. 

Response: Additional data will be collected to address the reviewers comment during the investigation of 
Clear Creek and its tributaries as a separate site (Site 39). 

12. References: please update the FDEP references to reflect the newer and current regulations and guidance 
documents. 

Response: References will be updated as recommended. 

General Comment: 

I. Although these comments are few in numbers, they will necessitate considerable rewrite of the document 
and changes in many of the tables. In effect, a new report will be produced. I request that the Navy 
incorporate the changes with respect to the Florida-based content prior to submitting any future reports 
since they cannot be adequately reviewed in the absence of the newer information. 

Response: Future reports will include evaluations based on the latest guidance. 
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Response to Review Comments 
Remedial Investigation Report 

Site 16, Open disposal and Burning Area 
NAS Whiting Field, Milton, Florida 

US EPA SPECIFIC COMMENTS: 

1. Page IV, Second Bulleted Item. Please note that the memo accompanying the EPA Region III Risk­
Based Concentration (RBC) table from Roy L. Smith, toxicologist, clearly states that generally the RBC 
table should not be used to set cleanup levels. As such, the RBCs should not be referred to as residential 
soil cleanup goals. 

Response: As suggested by the reviewer, RBCs will not be referred to as residential soil cleanup goals. 

2. Page xvi, Glossary. The defmition for IRIS in the glossary is unreadable. Please revise in subsequent 
versions of the report. 

3. 

4. 

Response: Page xvi will be revised. 

Page 3-6, Table 3-1 and Appendix C. Table 3-1 presents a Summary of Monitoring Well Construction 
Details and Appendix C contains individual monitoring well and test pit logs. However, many of the well 
logs listed in Table 3-1 are not presented in Appendix C. Also, monitoring well logs WHF-16-2D and 
WHF-16-61 are presented in Appendix C, but are not listed in Table 3-1. Additionally, several monitoring 
well logs (WHF-1S-3I, IS-3D, IS-4S, IS-SS, WHF-16-3II) in Appendix C are missing pages and 
monitoring well logs WHF-1S-1S-4S, WHF-1S-SS and WHF-1466-6S appear to be mislabeled. Th~$e 
discrepancies should be corrected in the RI Report. 

Response: Discrepancies identified by the reviewer will be corrected. However, a monitoring well was 
not installed at soil boring location WHF-16-2D. Therefore it was not included in Table 3-1. 

Page 5-6, Section 5.2, Hydraulic Conductivity and Seepage Velocity. The text states, "The average 
hydraulic conductivity values for individual monitoring wells at Site 16 ranged from 0.27 feet per day 
(ftlday) (9.S x 10-2 centimeters per second [cm/sec]) for WHF-16-3D to 46.S ftlday (1.64 x 10-5 cm/sec) for 
WHF-16-3II. The geometric mean of the hydraulic conductivity values for Site 16 is 22.2 ftlday (7.8 x 10-4 

cm/sec) or approximately 8,000 feet per year." However, the centimeters per second values appear to have 
been incorrectly converted from the values in feet per day. The values 0.27 ftlday should be 9.S 10.5 

cm/sec, 46.S ftlday should be 1.64 10-2 cm/sec and 22.2 ftlday should be 7.8 10-3 cm/sec. The calculations 
should be verified and corrected in the text if necessary. 

Response: Calculations will be verified and corrected. 

S. Page 5-11, Table 5-2. As indicated on Table S-2, the distance between monitoring wells WHF-16-2S and 
\VHF -16-4S and between wells WHF -16-6S and WHF -16-3 S are 900 feet and 495 feet, respectively. 
However, according to the scale presented on Figures S-S and S-6, the distances are 930 and S40 fee:t, 
respectively. This amount of difference in the distances between wells would change the hydraulic 
gradient calculations; therefore the correct well distances should be used in calculating the hydraulic; 
gradients and should be corrected in the text as well as the table. 

6. 

Response: Discrepancies between the figure and the table will be corrected. If necessary, the hydraulic 
gradients will be revised. 

Page 5-15, Section 5.3. The text states that a mounded feature was associated with a significant total 
magnetic anomaly and a conductivity anomaly. However the text does not elaborate further as to the 
nature of the anomalies. Has the potential existence of buried drums been investigated? The text also 
states, "An attempt was made to determine the depth of the fill at Site 16 using DC resistivity. Results 
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Response to Review Comments 
Remedial Investigation Report 

Site 16, Open disposal and Burning Area 
NAS Whiting Field, Milton, Florida 

were inconclusive, however, and the survey was not completed (ABB-ES, 1993)." The text should provide 
additional information stating why the results were inconclusive and why the survey was not completed. 

Response: The text will be revised to read as follows. 

A moundedfeature located at grid coordinates 680£, 1905 (Figure B-1, Appendix B of this 
report) was associated with a high amplitude magnetic anomaly and a conductivity anomaly. 
This suggests a pit may have been dug at this location and filled with ferromagnetic metal 
subsequently covered The survey grid was extended to the east in an attempt to extend past all 
the anomalies. But after three attempts, it was discontinued because these isolated anomalies 
appeared to be not associated with the Open Disposal activities at Site 16. 

The potential for the existence of buried drums at this location was not investigated further. 

7. Page 5-23, Figure 5-9. Figure 5-9 presents interpreted total volatile organic compounds (VOC) isopleth 
lines. Soil gas sample location numbers 35 and 45 are, according Figure 5-9, near the total VOC 
concentration line which indicates greater than 5000 parts per million (ppm). If soil gas sample locations 
35 and 45 have concentrations greater than 5000 ppm, the actual concentrations at these locations should 
be stated in the text of the RI Report. 

Response: The actual concentrations for soil gas location numbers 35 and 45 are >5,000 and >5,000 
respectively. The instrument has a range of 0 to 5,000 ppm and therefore the concentrations are presented 
as >5,000 ppm. 

8. Page 5-40, Section 5.5. When comparing site related data to the EPA Region III RBCs, the text should 
clearly state whether industrial or residential values were exceeded. This comment also applies to other 
locations within the report where data is screened against the RBCs. 

Response: As suggested by the reviewer, the text will clarify if residential or industrial values are 
exceeded. 

9. Page 5-43, Table 5-12. The semi-volatile constituent presented in Table 5-12, as methylnaphthalene 
should be corrected to be 2-methylnaphthalene. 

Response: The text will be revised as recommended by the reviewer. 

10. Page 5-49, Section 5.7. The text should clearly state the intent behind comparing site-related data for 
surface water to the Florida Groundwater Guidance Concentrations. 

Response: Rationale for comparing the surface water to the Florida GCTLs will be included in this section. 

11. Page 5-60, Section 5.8.2. In the last paragraph on this page, the text should state that aluminum exceeded 
the Federal and State secondary MCL in two monitoring wells. The comment applies elsewhere in the 
report where aluminum exceedances in groundwater are being reported. 

12. 

Response: The text will be revised as recommended by the reviewer. 

Page 5-72, Table 5-24. Several of the Federal Maximum Contaminant Levels (MCLs) and Florida 
Guidance concentrations for the associated constituents appear to be incorrect. For example, the Federal 
MCL and Florida groundwater guidance for I,2-dichloroethene (total) should both be 70 micrograms per 
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Response to Review_Comments 
Remedial Investigation Report 

Site 16, Open disposal and Burning Area 
NAS Whiting Field, Milton, Florida 

liter (JlglI). However, Table 5-24 lists these concentrations as 55 Jlg/l and 7 Jlg/l respectively. These 
guidance numbers should be checked and verified prior to performing the feasibility study. 

Response: Table 5-24 will be revised and values from Chapter 62-777 F AC will be incorporated. 

13. Page 5-76, Section 5.8.2. According to the EPA Region 4, Environmental Investigations Standard 
Operating Procedures and Quality Assurance Manual, May 1996, as a standard practice, ground water 
samples will not be filtered for routine analysis. Filtering will usually only be performed to determine the 
fraction of major ions and trace metals passing the filter and used for flow system analysis and for the 
purpose of geochemical speciation modeling. Filtration is not allowed to correct for improperly designed 
or constructed monitoring wells, inappropriate sampling methods, or poor sampling technique. When 
samples are collected for routine analyses and are filtered, such as under conditions of excessive turbidity, 
both filtered and non-filtered samples will be submitted for analyses. With this in mind, this section of the 
report should address the [mdings of the non-filtered sample analysis followed by a discussion of the 
filtered samples. The text should also address discrepancies between non-filtered versus filtered samples. 

Response: The text will a discussion of filtered and unfiltered analytical results and identify any 
discrepancies between filtered and unfiltered samples. 

14. Page 5-78, Section 5.8.2. Please verify the federal MCL for 1,2-dichloroethene as reported in the third 
paragraph. 

15. 

Response: MCL for 1,2-dichloroethene will be verified. 

Appendix C, Monitoring Well and Test Pit Logs. The boring log for monitoring well WHF-15-71 lists 
"OVA" under the column for drilling method. OVA is incorrect, the correct drilling method should be 
either mud rotary, hollow stem auger or other drilling method as appropriate. The boring log should be 
corrected to reflect the proper drilling method. Also, several well logs have the well development date 
omitted. This information should be added to the well logs that do not have this information. The test pit 
lithologic description logs do not have the name of the individual who logged the excavation. This 
information should be included on the test pit logs. 

Response: All available information will be included in the boring logs. 

16. Appendix E, Surface Water Analytical Data. A duplicate set of groundwater analytical data, presented 
as Appendix G was included in Appendix E, Surface Water Analytical Data. This duplicate data set should 
be removed from the RI. 

Response: The duplicate data set will be deleted. 

** The following comments relate to the human health and ecological risk review sections of the Site 16 RI Report: 

GENERAL COMMENTS: 

17. Section 6.4 of the report presents the human health toxicity assessment for Site 16. The text states that 
Appendix G contains brief toxicity summaries for human health contaminants of potential concern 
(COPCs) identified in surface soil, subsurface soil, surface water, and groundwater at the site. However, 
Appendix G does not presently contain this information. In addition, toxicity profiles are not included in 
the ecological risk assessment (ERA) for compounds that are present at concentrations greater than their 
ecological screening value. This information should be included as part of the ecological toxicity 
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Response to Review Comments 
Remedial Investigation Report 

Site 16, Open disposal and Burning Area !~, 

NAS Whiting Field, Milton, Florida 
evaluation. In order to evaluate the toxic potential of the contaminants identified in the media at this site, 
toxicological information should be presented for each of the contaminants identified as human health and 
ecological chemicals of concern. 

Response: Missing information identified in the comment will be included in the fmal RI report. 

18. The step-wise procedure that is used to identify Contaminants of Concern (COCs) at Site 16 (illustrated in 
Figure 7-3, Page 7-10) does not follow the step-wise procedure delineated in Ecological Risk Assessment 
Guidance for Superfund: Process for Designing and Conducting Ecological Risk Assessment ("Process 
Document", 1997). EPA Region IV has stated that all ERAs that have not been finalized must follow the 
procedures described in the Process Document, which supersedes all prior guidance. The most significant 
difference between the procedures used in this ERA and the Process Document is that in this ERA, 
compounds are compared to frequency, background levels, and role as essential nutrients before being 
compared to ecological screening levels. The initial step identified by the Process Document is the 
comparison of compound concentrations to ecological screening levels, so that the potential for risk is 
determined before mitigating factors are considered. Refer to the Process Document and the December 
1998 Region IV memorandum for additional guidance on revising the ERA. 

19. 

Response: The Site 16 ERA will be reviewed to determine whether the conclusions presented in this report 
would be altered by using the most recent Process Document approach. If it is determined the qualitative 
conclusions of the ERA would have been affected, additional information will be included in the fmal RI 
report. 

The method that is used to quantify risk in this ERA is not in accordance with current EPA and Region IV 
guidance. Food chain modeling based solely on soil concentrations, which is the approach used in this 
ERA, is strongly discouraged in the new guidance. Instead, the actual exposure of primary consumers 
(such as the mouse, shrew, and meadowlark) to compounds that are present in environmental media at 
concentrations greater than their ecological screening and background values is to be determined by 
sampling and analysis of earthworms/insects and plants at the site. This approach reduces much of the 
uncertainty associated with former procedures, including the issues of bioavailability and soil-to-organism 
transfer rates. Since it appears that all of the samples from this site were collected prior to the release of 
the new guidance (1996 and earlier), the lack of biological samples to support the ERA is understood. 
However, it is strongly recommended that the procedures for conducting ERAs at other Whiting Field sites 
be revised so that they are in closer agreement with the Process Document and the most recent Region IV 
guidance. 

Response: The reviewers comment is noted and the Navy will follow the procedures provided in the 
Process Document and Region IV guidance for future ERAs conducted at Whiting Field. 

20. The Dutch soil screening levels that are used as ecological screening values for Site 16 [Beyer. 1990. 
Evaluating soil contamination. US Fish and Wildlife Service, Biological Report 90(2)] may not be 
sufficiently protective of ecological receptors. Region IV issued ecological screening levels for soil in 
December 1998 and has stated that screening levels used in ERAs that have not been finalized should be 
comparable to the values that have been adopted. When the two sets of screening values were compared, it 
was determined that the screening values used for arsenic and chromium in this ERA are much higher than 
those adopted by Region IV. The recommended screening value for arsenic is 10 mglkg rather than 20 
mg/kg and for chromium is 0.4 mglkg rather than 100 mg/kg. If the Region IV values had been used in 
this ERA, neither compound would have been screened out and the risks both compounds would have been 
calculated, Potential risks from arsenic and chromium must be addressed in the ERA. 
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21. 

22. 

Response to Review Comments 
Remedial Investigation Report 

Site 16, Open disposal and Burning Area 
NAS Whiting Field, Milton, Florida 

Response: The new Region IV ecological screening values will be incorporated into the Site 16 ERA and 
the results will be revised accordingly. 

An assessment of risks from subsurface soil (below a depth of I foot) to ecological receptors is not 
included in the ERA. Although it is unlikely that birds and mammals will have consequential contact with 
subsurface soil, the root zone of many shrubs and trees such as pine trees will include subsurfa.ce soil. 
Also, soil invertebrates such as earthworms and fire ants can be expected to burrow into deeper than 1 foot 
into the subsurface soil. A qualitative assessment of risks in subsurface soil to these receptor groups 
should be included in the ERA. 

Response: An assessment of the analytes detected in subsurface soil will be conducted and the potential for 
risks to deep rooted trees and soil invertebrates will be evaluated. This information will be included in the 
revised report. 

Hazard Quotients (HQs) for contaminants at Site 16 are calculated using the 95% Upper Confidence Limit 
(VCL) rather than the maximum site concentration. Region IV has stated that 95% UCLs should not be 
used in ERA. Rather, to show the potential risk at the site, HQs should be determined using the following 
combinations: maximum site concentrationINOAEL, average site concentrationINOAEL, maximum site 
concentrationILOAEL, and average site concentrationlLOAEL. For Site 16, the perceived maximum risks 
are, in general, increased less than four-fold if the maximum concentration is used rather than the 95% 
UCL. The Hazard Indices for most receptors remain less than 1. No changes are requested in the Site 16 
ERA regarding to the use of the 95% UCL, but future submissions should not use the 95% UCL to 
calculate risk. 

Response: All future ecological exposure assessments will use average and maximum concentrations 
terms. 

SPECIFIC COMMENTS: 

23. Table 6-3. The table presents the selection of human health chemicals of potential concern. An asterisk is 
presented in the table in the "Detected Concentrations Range" column of the table. However, the endnotes 
on this table do not provide any information regarding the intended meaning of this notation. The endnotes 
should indicate the definition of the asterisk. 

24. 

Response: Table 6-3 will be revised as suggested by the reviewer. 

Page 7-1, Section 7.0, Paragraph 1. Six documents are described as current guidance for ERAs at 
Superfund sites. However, the Process Document (Ecological Risk Assessment Guidance for Superfund: 
Process for Designing and Conducting Ecological Risk Assessment, 1997) supercedes the 1989, 1992, and 
1996 guidance documents, and EPA has stated these older documents should not be used in the preparation 
of risk assessments. Region IV Supplemental Guidance has been superceded by the December 1998 
memorandum; this memorandum may not have been available at thetime this .. ERA was prepared. Since 
food chain modeling is not included in the Process Document, it will be necessary to cite some of the older 
documents in the text. In order to bridge the old and new guidance, the text should be revised so that it is 
clear that the older documents do not represent current guidance and stating why the superceded guidance 
documents are being used in this ERA. 

Response: The text will be revised to clarify which documents represent current guidance and why 
superceded documents were used in the ERA. 
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Response to Review Comments 
Remedial Investigation Report 

Site 16, Open disposal and Burning Area 
NAS Whiting Field, Milton, Florida 

25. Page 7-5 through 7-7, Section 7.2.2; and Page 7-6, Figure 7-2. The Conceptual Site Model (CSM) 
presented in the ERA is too general. Four broad groups of ecological receptors are identified-wildlife, 
terrestrial plants, terrestrial invertebrates, and aquatic receptors. As per guidance in the Process Document, 
the CSM should distinguish between exposure routes for different groups of wildlife receptors such as 
herbivorous birds and mammals, primary carnivores/omnivores, and secondary carnivores. A CSM should 
illustrate the food web and the relationship between the specific receptors that are being modeled. The 
CSM for Site 16 should be revised, or a second Figure illustrating the food web relationship between 
different receptors should be added to the ERA. 

Response: A more detailed conceptual site model will be generated included in the final Rl report. 

26. Page 7-6, Figure 7-2. The meaning of the bullets that appear in various receptor/exposure route boxes is 
not provided in either the figure or the text. It cannot be assumed that the reader will know that the 
bulleted boxes indicate complete exposure pathways. This information should be added to the figure. 

27. 

Response: Footnotes will be added to this figure to clarify the meaning of the bullets and shading. 

Page 7-7, Section 7.2.2, Paragraph 1. The text states that dermal adsorption is considered a negligible 
exposure pathway. This statement is generally qualified, since dermal adsorption can present a significant 
risk in areas that are heavily contaminated with particular compounds. The text should be modified to read 
that dermal adsorption is considered to be a negligible exposure pathway for receptors at this site relative to 
ingestion because the presence of fur and feathers is likely to prevent extensive direct contact with the skin. 
Also, the exclusion of the dermal adsorption and inhalation pathways from the ERA should be included as 
a source of uncertainty in the Uncertainty Analysis (Section 7.7). 

Response: The text will be modified to read, dermal adsorption is considered to be a negligible exposure 
pathway for ecological receptors based on the presence of fur and feathers and the likelihood they would 
prevent direct contact to the skin. An uncertainty will be added to Section 7.7 to further discuss the type 
and magnitude of ECPCs detected at the site, and the likelihood they are not present at concentrations high 
enough to generate a dermal or inhalation risks. 

28. Page 7-7, Section 7.2.2, Paragraph 2. The text states that no burrowing animals were observed as Site 16 
during characterization. This does not mean that burrowing animals will not inhabit Site 16 in the future, 
since the area appears to be desirable to ecological receptors. The text should be modified to state that 
although no burrowing animals were seen at Site 16, the site does provide acceptable habitat for burrowing 
animals. 

Response: The last sentence of the second paragraph on page 7-7 will be modified to include a statement 
regarding the suitability of Site 16 for burrowing animals. " ... although this habitat may be suitable to 
these receptors." 

29. Page 7-9 through 7-20, Section 7.3, Figure 7-3. The selection process .. for ecological COCs has been 
changed in the Process Document. The most significant change is that the soil sampling data should first 
be screened against ecological screening levels. Only after screening are compounds present at 
concentrations greater than their ecological screening levels evaluated regarding frequency of detection, 
background levels, and role as essential nutrients. The selection process in this ERA for Site 13 should be 
revised to be in agreement with the new guidance. 

Response: Please refer to USEPA Cominent # 18. 
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30. 

Response to Review Comments 
Remedial Investigation Report 

Site 16, Open disposal and Burning Area 
NAS Whiting Field, Milton, Florida 

Page 7-11, Section 7.3, Paragraph 3, and Table 7-2. The Dutch soil screening values from B(:yer that 
were used, as ecological screening values for Site 16 are out-of-date. Region IV has recently adopted soil 
screening values based on more recent screening values developed by the Netherlands, the Canadian 
Council of Ministers of the Environment, and Oak Ridge National Laboratory. The recommended 
screening value for arsenic is 10 mglkg rather than 20 mg/kg and for chromium is 0.4 mg/kg rather than 
100 mglkg. Screening values for iron and silver have adopted. The ERA should acknowledge the new 
guidance and include some discussion as to whether the use of the newly adopted values would have 
altered the conclusions presented in the ERA. 

Response: The new Region IV ecological screening values will be incorporated into the Site 16 ERA and 
the results will be revised accordingly. 

31. Page 7-13, Table 7-2. The 95% VCL for aluminum is 11,271 mg/kg. This number is difficult to read 
since the first "1" is printed on the column line. The table should be revised so that the number is clearly 
printed. 

32. 

Response: Table 7-2 will be revised as suggested by the reviewer. 

Page 7-20, Section 7.4.1, Paragraph 7. The text states that a IO-fold attenuation factor was applied to the 
RME concentration of constituents in groundwater in order to derive an exposure concentration for 
constituents in groundwater potentially reaching Clear Creek. No justification was provided in the ERA 
for the selection of 10 as the attenuation factor. The rationale for selecting this attenuation factor should be 
included in the ERA. 

Response: The 10-fold attenuation factor is a conservative estimate of the attenuation occurring between 
groundwater and surface water exposure. 

33. Page 7-21, Section 7.4.2 and Page 7-25, Table 7-7. The calculated risks to avian primary consumers are 
based solely on the Eastern Meadowlark, which consumes approximately 75% of its diet as invertebrates 
and 20% as plant materials. Because of differences in biouptake and bioaccumulation, the concentrations 
of contaminants in invertebrates and plants are generally disproportionate. The percentage of invertebrates 
and plants in the diet will alter the calculated risks to the receptor. This dietary difference is addre:ssed for 
small mammals with the inclusion of both herbivorous and insectivorous primary consumers. In lieu of the 
inclusion of a herbivorous avian receptor, it is recommended that differences in diet be identified and 
discussed as a source of uncertainty in the ERA. 

34. 

Response: A discussion of the differences in the diet of herbivorous and insectivorous birds and the 
ramifications on the calculated risks for avian receptors will be provided in Section 7.4.2. 

Pages 7-35 through 7-39, Section 7.6.4. Much of the discussion of risks from groundwater discharging to 
Clear Creek is inappropriate in the context of a risk assessment. Five compounds, bis(2-
ethylhexyl)phthalate, 4,4'-DDT, aluminum, iron, and zinc are theoretically present in the groundwater at 
concentrations higher than screening criteria .. It must therefore be assumed that there is a potential for risk. 
However, within the context of the risk assessment, these compounds are excluded as COCs for a variety 
of reasons, including frequency of detection, background concentrations, the presence of suspend(:d solids 
in groundwater samples, and toxicity to resident species. These reasons are more properly part of the risk 
management process, and their discussion should be separate from the risk assessment. It is the 
responsibility of the risk manager and the trustees of the site working with the risk assessor to the 
significance of this information. The text should be revised so that the risk assessment and risk 

G:\users\whiting\reg-cmnt\SiteJ6\RTC-RI.OOC 10 



Response to Review Comments 
Remedial Investigation Report 

Site 16, Open disposal and Burning Area 
NAS Whiting Field, Milton, Florida 

management discussions are separate and clearly identified. 

Response: As suggested by the reviewer, for all future reports the consideration of the frequency of 
detection, background concentrations, use of unfiltered data, and relative toxicity will be included in a 
separate section. ' 

35. Page 7-36, Table 7-12. Avalue of 50 ug/L is cited as the AQUIRE Lowest Reported Adverse Effect 
concentration. The value is for the narrow mouth frog. However, based on the AQUIRE values presented 
in Appendix I, the lowest reported adverse effect concentration is 15 ug/L for brown trout. The text (Page 
7-38) correctly identifies 15 ug/L as the lowest value. The table entry should be corrected. 

Response: The value of 50 ugIL, for the narrow mouth frog was used in Table 7-12, as this species is more 
likely to be present in a black water stream than a salmonid species (i.e., brown trout). The narrow mouth 
frog is more representative of the aquatic receptors present at the site. Changing this value to 15 ug/l does 
would not have an affect on the outcome of the risk assessment. Please refer to response to general 
comment # 11. 

36. Page 7-38, Section 7.6.4, Paragraph. The text states that aquatic receptors in Clear Creek downgradient 
of Site 16 are likely to be more tolerant of aluminum than larval trout. No evidence is presented to 
corroborate the validity of this statement. Additional discussion including the identification of species 
present in Clear Creek (or alternatively a reference to where the species list is located) and relevant toxicity 
data must be included to the text to support the statement that aluminum is less toxic to receptors in Clear 
Creek than indicated by the 10westAQUIRE value. 

Response: The text states, the receptors likely to be present in the stream, are more tolerant to exposure to 
aluminum, than larval trout. Please refer to comment #35. In addition, text will be included in this section 
to support the statement; receptors down gradient from the site are more tolerant to exposure to aluminum. 

37. Page 7-39, Section 7.7, Paragraph 6. The text states that risks to amphibians and reptiles species from the 
surface soil were not estimated because bioaccumulation and toxicity data are lacking. Since quantitative 
exposure data are not available, a brief qualitative discussion as to whether risks to these groups are 
anticipated should be included in the Uncertainty Analysis. The qualitative discussion might include 
information such as the general toxicity of the compounds present (i.e., are any known to be unusually 
toxic to these receptor groups in other media), their probable bioavailabiIity, and whether the amphibian 
and reptile populations at this site show signs of stress. 

Response: As recommended by the reviewer, a discussion of the risks to amphibian and reptile species will 
be added to the uncertainty section. 

38. Page 7-41, Section 7.8, Paragraph 3. The text states that risks to aquatic receptors in Clear Creek are not 
expected, based on the screening evaluation of groundwater. This is not correct; refer to Specific 
Comment 9. Five compounds, bis(2-ethylhexyl)phthalate, 4,4'-DDT, aluminum, iron, and zinc are 
theoretically present in the groundwater discharging into Clear Creek at concentrations higher than 
screening criteria. Their exclusion as COCs is based on a weight-of-evidence risk management discussion. 
In the ERA, these five compounds should be identified as having a potential to cause risk. 

Response: The text will be revised to state, the analytes listed in the comment were detected at 
concentrations exceeding ecological screening benchmarks. However, it is unlikely, these analytes would 
pose a risk to ecological receptors based on the arguments presented in Section 7.6.4. In addition, please 
refer to comment # 11. 
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Response to Review Comments 
Remedial Investigation Report 

Site 16, Open disposal and Burning Area 
NAS Whiting Field, Milton, Florida 

Page 9-5, Section 9.1, Paragraph 3; and Page viii, Executive Summary, Paragraph 2. The text states 
that risks were not identified for terrestrial wildlife resulting from exposure to compounds in surface soil or 
surface water, and that therefore reductions in the survivability, growth and reproduction of wildlife 
populations is not anticipated. This is incorrect. Sublethal risks associated primarily with cadmium, lead, 
and zinc in the surface soil were identified for small mammals, small birds, and predatory birds. Sublethal 
risks include reductions in growth and reproduction. This is correctly stated in Paragraph 7 on Page 9-5 
and Paragraph 6 on Page viii. The text should be corrected. 

Response: The text will be revised. 

40. Page 9-5, Section 9.1, Paragraph 6; and Page viii, Executive Summary, Paragraph 5. The text states 
that risks to aquatic receptors in Clear Creek are not expected based on the screening evaluation of 
groundwater. This is not correct; refer to Specific Comment 9. Five compounds, bis(2-
ethylhexyl)phthalate, 4,4'-DDT, aluminum, iron, and zinc are theoretically present in the groundwater 
discharging into Clear Creek at concentrations higher than screening criteria. The text should be 
corrected. 

Response: Please refer to comment #38. 

41. Appendix H. Spreadsheets showing the intermediate steps in the calculation of Potential Dietary Exposure 
(POE) are not included. Data such as the calculated dietary exposure from each food item should be 
included. 

Response: The spreadsheets will be reviewed and any missing tables will be included in the updated 
report. 

42. Appendix H, Table H-6. For the Great-Homed Owl, a dietary exposure of9% sediment is identified. This 
value causes the dietary percentages for the owl to total 108%. In Table 7-7 (Page 7-25), there is no 
mention of the ingestion of sediment by the owl, and the incidental ingestion of soil is reported to comprise 
1 % of the diet. There is no reference for the source of the sediment ingestion rate. The apparent 
discrepancy between Table H-6 and Table 7-7 should be resolved. 

Response: Please refer to comment #41. 
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Evaluation of Background Arsenic Concentrations for Covered Landfill Sites 

Naval Air Station (NAS) Yhiting Field, Hilton, Florida 

At NAS Whiting Field nine soil types, as identified by the U. S. Department of 
Agricul ture, Soil Conservation Service (USSCS), are present. The Remedial 
Investigation (RI) sites at NAS Whiting Field are associated with seven of the 
nine soil types. The background surface soil data set for each RI site was 
initially determined to be comprised of background surface soil samples from the 
same USSCS soil types as occur on the individual sites. Ho~ever, avail,able 
informat;on and review of historical aerial photographs indicated that in the 
construction of landfills at the facility, a borrow pit was dug to an 
approximate depth of 10 to 15 feet below land surface (bls) and the excav,ated 
soil was piled to the side. Following landfill operations, the borrow materials 
comprised of undifferentiated surface and subsurface soils, were used for the 
landfill cover. Any additional soils required to complete the landfill cover are 
believed to have been. obtained from other borrow pits located at the facility. 

If a mix of surface and subsurface soils were used in the cover for landfills, 
it would be appropriate to use the combined data set of surface and subsurface 
soil samples as the background screening value. However in order to be 
protective of human health and the environment, it is proposed that the 
background surface and subsurface data set be combined to a single value a:s be 
used as the "Industrial Use Soil Cleanup Goal". This modified "Industrial Use 
Soil Cleanup Goal" is specifically limited to the covered landfill sites 
including: Site 1, 2, 9, 10, 11, 13, 14, 15, and 16 and to the inorganic analyte 
arsenic. 

Tables 3-8 through 3-18 in the General Information Report present the detec::ted 
concentrations and summarize the analytical data for the individual backgrC)und 
soil samples collected at NAS Whiting Field. A summary of the arsenic backgrc)Und 
data set and the modified "Industrial Use Soil Cleanup Goal" for arsenic: is 
presented Table I -l. As indicated on the table the modified "Industrial Use Soil 
Clean11p Goal" for arsenic to be used at covered landfill sites is 4.62 mg/kg. 

WHT·S12.FS 
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Table A-1 
Summary of Arsenic Detected In 

Surface and Subsurface Background Soli Samples 

Feasibility Study 
, 

Site 12, Tetraethyl Lead Disposal Area 
Naval Air Station Whiting Aeld 

Milton, Aorida 

Frequency Mean of Mean of Mean of Detected 
Surface and Subsurface 

of Detected 
Frequency of 

Detected 
Frequency of 

Concentrations 
Soli Background 

Analyle Detecl!on Concentrations 
Detection Sub· 

Concentrations 
Detection Surface 

Surface and 
Screening 

surface Soli and Subsurface Concentration (modified 
Surface Soli Surface Soli 

Samples' 
Subsurface Soil 

Soli Samples' 
Subsurface Soil 

Industrial Use Cleanup 
Samples' Samplesz Samplesl Samplesl 

Goal} 

lnoraanlc AnalY1 •• Imglkg' 

Arsenic IS/IS 1.54 14/14 3.14 29/29 2.31 4.62 

, Frequency of detection Is the number of samples in which the analyle was detected divided by the total number of samples analyzed. 
J The mean of detected concentrations Is the arithmetic mean 01 all samples In which the analyle was detected. "does not Include those samples In which the analyle was 
not detected. 

Note: mg/kg = milligrams per kilogram. 

) ) 
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Table A-2 
Comparison of Detected Arsenic Concentrations In Surface and Subsurface Soli Samples 

\0 Florida Soil Cleanup Goals 

Feasibility Study 
, 

Site 12, Tetraethyl Lead Disposal Area 
Naval Air Station Whiting Reid 

Milton, Rorida 

Surface and Subsurface 
Minimum Maximum Mean of Soli Cleanup Target Soli Cleanup Target Soli Background 

Analyte Detected Detected Detected levels for levels for Screening 
Concentration Concentration Concentrations Aorida (Residential) I Rorida (Industrial) 1 Concentration (modified 

Industrial Use Cleanup Goal)2 

lnorll_nlc AMI~e (maika' 

Arsenic 0.52 6.3 2.31 0.8 3.7 4.62 

1 Source: Chapter 62-785, Rorida Administrative Code. 
2 The modified Industrial Use Cleanup Goal for arsenic is the Rorlda Department of Environmental Protection approved site specific cleanup gaol for Perimeter 
Road sites at Naval Air Station, Whiting Reid. 

Note: mg/kg = milligrams per kilogram. 



Department of 
Environmental Protection 

T wan T owe,. BuiIdmc; 
2600 Blair Stone Road 

Tal1ahassH. Roncla 32399·2400 

Vlrglru. e Wernere. 

April 27 • 1998 

Ms. Linda. Martin 
Department of the Navy, Southern Division 
Naval Facilities Engineering Command 
21 S5 Eagle Drive, PO Box 190010 
Nonb Charleston, SC 29419-9010 

RE: Request for Site-Specific Arsenic Soil Cleanup Levels: Covered I.ancfliU Sites, NAS 
Whiting Field 

Dear Ms. Martin: 
" 

Secret'''' 

r have reviewed the request for approval of a site-speci:5c Soil Cleanup Goal for arsenic: at 
the "covered landfill sites" at NAS Whiting Field from Mr. Gerald Walkery ABB Environmental 
Services, dated April 22, 1998 (received April 22, 1998). Based em the prior presentation to 
Department Staff and the summary information fitmished in the letter and the attached Appendix 
L the request is granted to utilize a site-specmc Soil Cleanup Goal for arsenic of 4.62 mglkg at r- Sites l~ 2,9,10,1,1,12, 13, 14, 15 and 16.y withthefonowmgconditions: 

I 

1. The sites may be utilized for activities that involve less than iWl-time contact with the site. 
This may include, but is not limIted to, a.) parks b.) recreation areas that receive heavy use 
(such as soccer or baseball fields) or, c.) agricultural sites where farming practices result in 
moderate site contact (approximately 100 days/year, or less). 

2. The Navy must assure adherence to the land use by incorporating the site and conditions 
in a legally biDding Land Use Contol agreement. 

3. The above Soil Cleanup Goal shall not be utilized at any other site without specific 
Department approval. 

If you have questions or require further clariiicatio~ please contact me at (904) 921-4230. 

t "f"ue5 H. Caso~ P. G. 
'&emedial Project Manager . 
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